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NEW HORIZONS 


IN COMPUTER HARDWARE 


ur mainframe financial 
software 1S - ae 
with your IBM. 


ur HP PIN, 
IBM System s ay 


QO, your DEC 
Nien and yo e50 Series. 


The world’s most — financial software will now A 
run on six major mini computers. Using minis, you'll get allthe |= a ee 
advantages of two world-acclaimed McCormack & Dodge Ca 
systems. Our G/L Plus package for general ledger 
and financial analysis. And our A/P Plus package 
for accounts payable information* 
When you install either of these 
systems, you can transfer files at will between 
mainframe and mini. And you get three other 
key benefits. First, both packages give you the Sa aa 
same functional features as the McCormack & (<4 SS a 
Dodge systems Fortune 500 companies now aad =! j win i, (uefiiv 
operate on their mainframes. Second, your ee 
non-data processing personnel gain access to the information. Third, your system operates 
with unparalleled flexibility and user-friendliness. Backed by such complete field and train- 
ing support you'll be amazed at how quickly it’s up and running. 


All over the world, business people who sit down and talk to McCormack & 
Dodge usually do more than just talk. They become customers. We'd like to show you why. 


A/P Plus is presently available on IBM System 34, System 38, Prime 50 and HP 3000. Expected release in 1983 for DEC VAX and Burroughs 1900 


McCormack & Dodge 


(800) 343-0325" 


"Telex: 710-325-0329 


The best financial software: he best financial people 


nD McCormack & Dodge Corporation, 560 Hillside Avenue, Needham Heights, MA 02194. North American offices in Atlanta, Chicago, Dallas, Los Angeles, 
New York, San Francisco, Washington D.C., Montreal, Toronto and Vancouver. International support in Argentina, Australia, Belgium, Brazil, Colombia 


Denmark, Finland, France, Germany, Greece, Hong Kong, Ireland, Israel, Italy, Malaysia, Mexico, New Zealand, Netherlands, Norway, Peru, Portugal, Singapore 
South Africa, Spain, Switzerland, Sweden, United Kingdom and Venezuela. 
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CW COMMUNICATIONS / INC. 
Box 880, 375 Cochituate Road, 
Framingham, Mass. 01701 


To see the world in a grain of sand 
And a heaven in a wild flower, 
Hold infinity in the palm of your hand 
And eternity in an hour. 
William Blake 


These words seem to have more than passing significance for people who work with 
computers. Our world indeed is a grain of sand, and we are still exploring the limits of silicon 
technology. Our cover photograph suggests the hope and promise of computers — 
aca evolving, meeting more and more users’ needs, yet still the result of a simple grain 
of silica. 


This is the first Computerworld Extra! devoted to what we commonly term hardware — the 
synthesis of ideas and devices that comprise computer systems. We hope you find the world 
we've created for you as fascinating as we do. 
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Talking With Adam Osborne 
An interview with Extra! editor Jack B. Rochester reveals another side of one of the 
industry's most controversial people. 


Behind the Fifth Generation: A Personal View by Rex Malik 
A distinguished English computer journalist spent a month in Japan on assignment for Extra! 
After 42 interviews and a lot of traveling, here’s his report. 


The World’s Fastest Computers 
We assemble a scrapbook of memorable computers, both past and present 


New Computer Architectures by Jack B. Rochester 
Innovation in hardware is running through the industry like wildfire. Here's a look at what to 
expect. 


Chip Technology by Tom Henkel 
The race is on to catch the speed of light, the writer says, and quite a race it is 


Looking at the World of IBM by Robert Sobel 
The author of last year’s best-selling /BM: Colossus In Transition updates his notes on the 
industry's favorite subject: 


Intelligent Leasing by Henry S. Beers Jr. 
The Economic Recovery Act of 1981 has renewed interest in leasing; here is a primer for 
one and all. 


New Wave in Business Graphics by Robert Varga 
A road map to help you decide what you need and how to get it 
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Bells adding 


new dimensions fo 
Dimension. 


Bell keeps the benefits coming. You start with a highly flexible system for as few as 
40 telephones, as many as 25,000. Step by step, as needs require, you add the specialized software 
functions Bell now makes available to those with new or existing Dimension” PBXs. 
Add Data Switching and you integrate voice 
and data communications, transmitting data at rates up to 9.6 
kilobits per second without costly adapters (modems). 
Add the Message Center and calls get answered 
professionally, messages get delivered 
promptly, itineraries and directories are 
kept up to date, productivity rises. 
Add Energy Management 
as an adjunct system that can cut your 
building’s energy consumption up to 
20% or more. Then, as improved 
productivity and cost effectiveness 
expand your business, add the 
Distributed Communications System to spread the benefits of 
advanced communications to multiple locations—while 
* retaining centralized control. 
| With Dimension PBX you have today’s best-selling 
* communications system. You have a way to make functional advances 
without the expense and disruption of new installations. 
And as Bell introduces its next generation of systems, you 
ree can carry over many of these benefits without changing operations 
or retraining your people. 
Learn how Bell’s new advancements can keep the benefits 
mM coming for your business. Call your Bell System Account Executive, 


or for further information, call toll-free 
Energy Management can Ask for Operator 20. 1 800 345-8800. 


monitor a variety of equipment 
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Now one system for both voice and data. 
















The knowledge business 


In 1967 there were only about 10 computer 
manufacturers inthe United States. 


Today, there are about 400, 
How does a buyer find the right one? 


ANNOUNCING 
THE COMPUTERWORLD 
BUYER'S GUIDE 
SERIES. 


In 1983, Computerworld will be introducing a series of product- vehicle for telling your story to executives at the moment 

specific Buyer’s Guides. Complete and concise, these quides will they are actively seeking vendors. Make sure your ad is there 

offer detailed, all-inclusive listings (we’ve sought out every (along with your free listing) to tell your story and complete 
company) and up-to-date information (right from the your sales call. 

manufacturer), gathered by International Data Corporation (IDC), The Computer Systems Buyer’s Guide, with everything from 
the world’s leading information industry market research firm. micros and desktops for business to mainframes, will be the first 
Each guide will cover a particular product area in the computer in our series for 1985. It will be sent exclusively to the more 

than 110,000 Computerworld subscribers in the United States, as 


industry with extensive company and product information as well : a 
will all the guides in the series. 


Watch for the additional Buyer’s Guides from Computerworld in 


as editorial on product trends, new technology and handy referral 
19835: Terminals & Peripherals and Software. 


charts. All presented in a manageable, easy-to-use format. 

As a Computerworld subscriber, you'll find these quides 

invaluable tools in locating the right supplies for your needs. For more information on advertising in any of our 

As an advertiser, you'll find the guides a uniquely powerful new Buyer’s Guides, call your local Computerworld 
sales representative. 


COMPUTERWORLD BUYER'S GUIDES = 


375 Cochituate Rd., Box 880 Framingham, MA 01701 (617) 879-0700 


MYALNAWO? 
CTHOMYTI NWO} 


NY s7 


Sales Offices: 
BOSTON /Chris Lee, Ed Marecki, Joe Fitzhugh, 


Kathy Doyle, Diane Sukey, (617) 879-0700 
CHICAGO / Art Kossack, Newt Barrett 
Marquerite Winkler, Chris Lee (312) 827-4435 
NEW YORK / Mike Masters, Peter Senft, 
Doug Cheney, Ray Corbin, Fred LoSapio 
(201) 967-1350 
SAN FRANCISCO /Bill Healey, Barry Milione 
Rick Jamison, Ruth Gordon, Eileen Dunn 
(415) 421-7330 
LOS ANGELES/ Jim Richardson, Bob Hubbard 
Beverly Raus, (714) 556-6480 
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RETHINKING 
COMPUTER 
SYSTEMS 
| ARCHITECTURE & 


After visiting Lilliput and Brobdingnag, Lemuel 
Gulliver took a third voyage to the floating island 
of Laputa. Here Jonathan Swift’s famous sojourn- 
er found a brilliant but awkward race of people, 
preoccupied with abstract speculation and quite 
oblivious to their practical surroundings. Each 
inhabitant was led about by a servant, who, by 
tapping him on ‘the mouth or ear, reminded his 
hapless master to speak or to listen. One eye 
turned inward and the other turned upward, the 
Laputian was forever lost in introspection and 
transcendence. 

Today’s information systems executive has 
one eye turned inward on the technicalities of ad- 
ministering substantial budgets for applications 
development and ongoing operations, just as tra- 
ditional data processing begins to decline in rele- 
vance. Meanwhile, the other eye is turned upward 
to the lofty heights of information resource 


By Cornelius H. Sullivan Jr. 





Rethinking 
Computer Systems 
Architecture 


Computerworld / Extra! 
Page 6 


management, endeavoring to tran- 
scend the shortcomings of conven- 
tional hardware and software admin- 
istration, just as incredible volumes 
of new hardware and software cry 
out for attention. 

In the face of such new develop- 
ments as office automation, comput- 
er-aided design and manufacturing 
(CAD/CAM), distributed data pro- 
cessing, robotics and personal com- 
puting, Laputian narrow-minded- 
ness seriously hampers the ability of 
business to take advantage of infor- 
mation technology. What follows is 
an introduction to a conceptual 
framework better suited to the 
emerging information age. The new 
perspective is called information sys- 
tems architecture. Its objective is a 
synthesis of form. Through a plan- 
ning process, architecture promotes 
the coordination of business and sys- 
tems that will become crucial to suc- 
cessful enterprise in the years ahead. 


What Is It? 


“I’m convinced we have a major 
product opportunity here,” the chief 
executive officer (CEO) of a large fi- 
nancial services institution  ex- 
claimed. “What we need to do is to 
package our new forecasting data 
with the old order-entry system, 
then integrate them with our special- 
ized mailing lists, the data network, 
this proposed position-tracking sim- 
ulator and the econometric model 
my aide has put together on this mi- 
cro.” 

“Well, you'll have to speak to the 
Operations Research Department 
about their minicomputer,” the in- 
formation systems executive replied. 
“Remember, we decentralized last 
year. I’m not sure what our branches 
have done with workstations. Each 
profit center has customer files on its 
own word processors. The network is 
under the Administration Depart- 
ment. And I didn’t even know you 
had a personal computer. Now, our 
systems development methodology 
calls for the completion of several 
prefeasibility questionnaires.” 

“Hold on, Bill,” the CEO interrupt- 
ed, “this is important. The game is 
changing. Computers are crucial to 
our business. Information is our 
product. Don’t tell me you don’t 
know what's feasible. Who’s taking 
the overall view? Our approach to in- 
formation systems reminds me of 
what we used to say as kids in the 
huddle before the big play — ‘Every- 
body out for a pass.’ ” 

Over the years, Bill and his staff 
had mastered the basic computer re- 
source. Their experience can be seen, 
at least retrospectively, to have been 
a classic case of organizational learn- 
ing. Charge-out schemes were put in 
place, along with production con- 
trols, capacity planning, application 
portfolio management, quality assur- 
ance programs and the like. More re- 
cently, the notion of data resource 
management appeared, shifting the 
focus of attention from computers to 
data as the key asset. It led eventually 
to a variety of new controls, such as 
data security, data administration 
and data dictionaries. Computer re- 
source management and data re- 
source management each made a per- 
manent contribution to the evolving 
discipline of overall information 


technology administration. Valuable 
as the insights provided by each per- 
spective were, however, they clearly 
did not solve the entire problem. 
Other things began to happen, at- 
tributable in large measure to the fol- 
lowing underlying factors: 

¢ The microprocessor revolution: 
the emergence of small, low-cost 
computer circuits and the appear- 
ance of these chips in an ever-in- 
creasing variety of specialized de- 
vices. 

e User insurrection: reaction to 
overcontrol of information technol- 
ogy resources by DP professionals, 
coupled with increasing confidence 
on the part of users that they are 
qualified to take more responsibility 
for systems management. 

¢ Arrival of the information age: in- 
creasing importance of systems and 
technology for business processes 
and products. Few industries do not 
now find themselves in the position 
of competing through information- 
based product differentiation. 

These circumstances have con- 
spired with the profit motive to pro- 
duce a multiplicity of new computer 
uses throughout many companies. 
Digital devices are sprouting like 
dandelions in May: One major insur- 
ance company recently counted 
1,200 “programmable data proces- 
sors” at corporate headquarters 
alone. The count did not include the 
massive project under way to install 
small computers at all sales offices. 

This is the irony of information 
technology in the 1980s. Digital com- 
puters are raining in on the organi- 
zation just as the reins are slipping 
out of hand. The massive deploy- 
ment of electronics throughout a 
company is often accompanied by an 
equally massive dismantling of the 
traditional planning apparatus, con- 
trols and management structure that 
guided and shaped the company’s 
earlier exploitation of technology. 
Infusion and diffusion go hand in 
hand. Frequently, the result is tech- 
nological clutter. 

How can Bill — or any information 
systems executive — respond to this 
emerging information technology 
environment? What should be his 
role? It is certain that the central sys- 
tems group is not going to disappear. 
Its impact is likely to increase in an 
effort to ensure that the effectiveness 
of the resource is not lost just as it fi- 
nally becomes strategic. But the lead- 
ership role of the function is chang- 
ing dramatically — from one of 
supplying, operating and controlling 
individual applications to one of 
forging overall cohesion of other- 
wise largely dispersed efforts. 

The real alternative to Laputian 
oblivion under these circumstances 
is to eschew clutter in search of a 
new order. The transition is from the 
twin traps of introspection and tran- 
scendence to a practical but over- 
arching perspective. The new infor- 
mation system executive needs a 
synthesis of form. This is informa- 
tion systems architecture. 


A Definition 


All architecture is an effort to 
achieve fit or harmony between form 
and context. Not the form alone, but 
the ensemble comprising form and 
context is the goal. In city planning, 


for example, the form might include 
a set of roads, buildings and parks to 
be constructed. The context is the set 
of people who are to live and work in 
the city, defined in terms of their val- 
ues, needs, fears and other factors. 
The architect endeavors to design a 
city — the form — that meets the re- 
quirements of the people — the con- 
text. His success is measured by the 
degree of fit between the two — the 
quality of the ensemble. If the people 
are accustomed to lunchtime meet- 
ings and his design provides for no 
public downtown restaurants, then 
he has created a certain amount of 
misfit. Conversely, if people want to 
enjoy the stimulation of varied sights 
and sounds while walking to work, 
and the architect creates alternative 
commuting patterns with ample ac- 
tivities and diversions along the 
way, then he has taken this one step 
toward a successful ensemble. 
Information systems architecture is 
no different. Here the form consists 
of the computers, communications 
facilities and data bases that consti- 
tute the information technology in- 
vestment of an enterprise. The con- 
text is the business itself. The 
information systems architect tries to 
design a system of systems — the 
form — that meets the needs of the 
enterprise. His success is measured 
by the degree of fit achieved. For ex- 
ample, if the business requires sub- 
stantial access to volatile information 
generated and stored outside the en- 
terprise, but the architecture pro- 
vides awkward or untimely access 
disciplines to that data, then the ar- 
chitecture is creating misfit. On the 
other hand, if the business needs in- 
terbranch communications to man- 
age its open order and inventory po- 
sitions, and the architect provides a 
flexible way for a variety of messages 
to travel among widely dispersed fa- 
cilities, he is achieving a good fit. 


The Business Case 


The vast majority of business enter- 
prises still have, at best, an informal 
architecture. Some do not even ap- 
prove of the notion: Consciously de- 
signing, building and maintaining 
an infrastructure of any kind appears 
dreadfully abstract, even effete. It 
smacks of technological aesthetics 
and is therefore abhorrent, a viola- 
tion of the old maxim that says tech- 
nology must serve the business and 
not the other way around. So why is 
architecture on everyone’s mind? 
What is the fundamental reason for 
it? Does it make economic sense? Be- 
fore going into any details about 
building and using an information 
systems architecture, it is worth not- 
ing the most frequently cited busi- 
ness cases: 

Efficiency: Architecture can actual- 
ly save money. The standards and 
utilities group at one large bank now 
has a combined annual budget ex- 
ceeding $600,000, including depreci- 
ation charges for hardware and soft- 
ware. The group allocates a flat 
charge of $25,000 per applications 
development project per year in an 
environment with an average of 25 
active projects at any one time. Three 
of the medium-size projects have tak- 
en the trouble to identify cost-sav- 
ings associated with the existence of 
the group. In each case, the architec- 


































































ture survived investment analysis, 
even in the conventional senses of 
the term, such as payback and ROI. 
Hard-dollar savings accrues to that 
firm from such architectural ele- 
ments as the standard data dictio- 
nary, the communications utility and 
the corporate workstation. In short, 
architecture pays. 

Documentation: The promise of ar- 
chitecture goes well beyond efficien 
cy. For one thing, it can be a new 
kind of maintenance tool. A major 
Wall Street firm found that architec- 
ture lets it see immediately and pre- 
cisely the effect on its systems if a 
change in business should occur, 
such as a reorganization of the com- 
pany, the appearance of a new finan- 
cial instrument or regulatory change. 
Or, conversely, it can let the compa- 
ny see immediately and precisely 
what the effect on the business 
would be if a change in systems oc- 
cured, for example, because of a sys- 
tem failure, an upgrade or a migra- 
tion. Here architecture documents 
the overall portfolio of technologies 
and relates them to business func- 
tions. 

Control: Architecture can also pro- 
vide a broader set of management 
controls for a highly distributed pro- 
cessing and data storage e2viron- 
ment, such as the one that evolved at 
a large petrochemical company. This 
firm recognized that the desire of 
line managers to control their own 
systems development and operations 
far outstrips the management control 
capabilities and safeguards built into 
standard operating systems and data 
base management systems (DBMS). 
The central systems group had to de- 
velop its own overall control sys- 
tems. Here architecture became the 
countervailing force, the prudent an- 
tithesis to distributed computing. Ev- 
ery distributed application in all de- 
partments and divisions is now 
required to adhere to a set of 23 basic 
standards. Moreover, barring extenu- 
ating circumstances, they are also re- 
quired to use the corporate commu- 
nications utility and data archives. 
Architecture reintroduces account- 
ability. 

Effectiveness: Some firms, particu- 
larly those in the burgeoning infor- 
mation industry, find themselves in 
the position where their infrastruc- 
ture is their product. This is true in 
the case of a time-sharing vendor, a 
common carrier or any kind of data 
base service. Here architecture be- 
comes strategic and applications are 
tactical. The whole ability of a firm to 
compete begins to depend on the 
quality of the design it creates and 
how well the form fits its market- 
place context. At this point, the dis- 
tinction between infrastructure and 
the business dissolves: Architecture 
is the enterprise. 


Framework for Analysis 


One definition of a modern civili- 
zation is that it possesses a profession 
of architects. The primitive culture, 
by contrast, is simple, anonymous 
and is not self-conscious. In one case, 
the number of variables associated 
with design problems is small and 
the weight of tradition is large. In 
the other, design problems are com- 
plex and tradition dissolves. The de- 
signer’s role changes from agent to 


achiever, from being an heir of the 
past and making minor adjustments 
only as needed, to one of trying to 
break loose and display originality. 
Adaptation for its own sake becomes 
the objective. Self-adjustment and re- 
sistance to willful change give way 
to the taste for individual expression. 
Form building becomes less the 
product of replication than of delib- 
erate effort. 

This is a suggestive way of viewing 
the transition that appears to be in 
progress in information systems. The 
culture has been primitive in the past 
in the same senses of simplicity, ano- 
nymity and lack of self-conscious- 
ness. Traditionally, the scope of in- 
formation systems has been narrow; 
now technology is becoming perva- 
sive. There was no self-described ar- 
chitect in the past; the source of over- 
all design came from anonymous 
sources — the mainframe vendor, 
the DP manager’s memory of the 
way things were in the last shop he 
worked or the simple weight of tra- 
dition. 

Now we have alternative data base 
standards, communications protocols 
and idiosyncratic deployment of pro- 
cessing power throughout an organi- 
zation in a variety of sizes, packages 
and brand names. As computing be- 
comes more integral to a firm’s oper- 
ations, it takes on the special shape 
and texture of that company. Conse- 
quently, today’s information systems 
executive must make a deliberate ef- 
fort if he is to design an overall form 
that meets the unique business con- 
text. He is becoming an architect. 

In a traditional culture, a form al- 
ways tends to fit its context because 
of a constant, automatic and incre- 
mental process of self-adjustment. In 
a modern culture, it is up to the de- 
signer to make the process of adjust- 
ment happen. Absence of architec- 
ture today is obvious enough when it 
occurs. The key issue now is to create 
forms deliberately and in the face of 
an expanding number of variables, 
but still resulting in that same deli- 
cate match, or fit, into context that 
used to come automatically. The en- 
semble — form and context together 
— is increasingly unique. No single 
design suits all companies anymore. 
Instead, the design solution is inti- 
mately interleaved with the context 
of the problem. Each firm must now 
discover its own information systems 
architecture. 

Design of clearly conceived forms 
well adapted to a given context re- 
quires the discovery of the underly- 
ing structural correspondence be- 
tween the pattern of an environment 
and the form most suited to it. For 
this to be feasible in information sys- 
tems, both the systems form and the 
business context must be broken 
down into interacting subsystems. 
Decomposition of the business con- 
text creates lists of business activities 
and the breakdown may take place in 
one or more of at least three ways: 


1. Geography — branch location, 
plant site, country or other physical 
entity. 

2. Function — traditional business 


organization, such as marketing, pro- 
duction, finance. 

3. Business unit — product line, mar- 
kets or customers. 

Alongside the business context is 


the systems form. Decomposition 
here should follow the pattern estab- 
lished by the specialized parts of the 
information technology base. We 
should view the company’s invest- 
ment in technology as a system of 
systems, consisting of three basic 
parts: 

1. Processes — Sets of algorithms or 
programs to manipulate or add value 
to information. 

2. Stores — Repositories of informa- 
tion over time, along with associated 
storage management apparatus. 

3. Flows — Movements of informa- 
tion between processes and/or 
stores. 

Each decomposition produces a set 
of components on one side of the en- 
semble. On the demand side, or busi- 
ness context, each component has 
discrete requirements for integra- 
tion. Integration is the key measure 
of success of an architecture. It is the 
objective function, the dependent 
variable. If integration is unneces- 
sary, no architecture is needed. 
Moreover, the potential contribution 
of architecture to the enterprise is di- 
rectly related to the overall impor- 
tance of integration, which clearly 
varies greatly from one company to 
another. In addition, the importance 
of integration will vary over time 
and from one part of the organiza- 
tion to another. Finally, different 
kinds of integration are quite likely 
to vary in importance. The kind of 
architecture needed is determined by 
the nature of integration required. 

At least six basic varieties of inte- 
gration are discernible today and 
should be accounted for: 

¢ Horizontal — Across business 
functions, such as accounting, mar- 
keting and manufacturing. 

* Vertical — Across levels of con- 
trol, such as from operational levels 
to management control and plan- 
ning. 

* Temporal — Through time series, 
such as from one period or year to 
another. 

* Longitudinal — From one busi- 
ness unit or product line to another. 

¢ Physical — Among physical loca- 
tions, such as branches, factories or 
distribution centers. 

¢ Gateway — Between the enter- 
prise and the outside world, such as 
other companies, customers, suppli- 
ers, the government. 

On the supply side of the ensemble, 
or systems form, each component 
makes some discrete contribution to 
integrate, or fit, on two levels, the 
logical and the physical. 

The logical elements of an architec- 
ture are standards. These include the 
guidelines, suggestions, “standard 
operating environment” descrip- 
tions or other lists of constants to 
which the parts of the architecture 
are supposed to adhere. This is the 
rule book. Examples include vendor 
standards for different kinds of com- 
puting, communications protocols, 
screen formats and data definitions. 

The physical elements of an archi- 
tecture are utilities. These are the 
common systems, such as a multipro- 
grammed computer, a multiplexed 
network or a DBMS. The essence of a 
utility is that it is shared. 

In summary, the framework con- 
sists, on one side of the form/context 
boundary, of a set of business activi- 






















Computers are 
raining in on the 
organization just 
as the reins are 
slipping out of 
hand. 
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Rethinking 
Computer 
Systems 
Architecture 


ties profiled in terms of 
their integration needs. On 
the other side of the ensem- 
ble is a set of systems ele- 
ments profiled in terms of 
the standards and _ utilities 
they employ. After this 
framework has been estab- 
lished, a picture begins to 
take shape, consisting of four 
kinds of information: variet- 
ies of integration, business 
activities, system compo- 
nents and elements of archi- 
tecture. Associations be- 
tween the four parts of the 
ensemble are complex. A 
given business activity, for 
example, such as “account- 


ECS 
Protocols 


... lalk to many mainframes from any ECS intelligent terminal. 


ECS offers single-protocol 


capital investment for years to come. 


ean 


ing,” may include several 
system components in its do- 
main. Likewise, a system 
component, such as “trades 
data base,” may encompass 
numerous business activities. 
The relationships between 
system components and ele- 
ments of architecture also re- 
quire many-to-many map- 
ping. So does the association 
between business compo- 
nents and integration ele- 
ments. 

Figure 1 on Page 10 shows 
the information types and 
their interactions, as if they 
were logical record types in a 
data base. At the next level of 


greater detail, the data base 
becomes considerably more 
complex. Business activities, 
for example, may actually 
consist of three or more in- 
terrelated lists. Systems com- 
ponents always consist of in- 
terrelated processes, stores 
and flows. Needless to say, a 
good DBMS becomes indis- 
pensable, not only in the 
generation and maintenance 
of architecture documenta- 
tion, but also in its use. 


Using the Framework 


The danger in the architec- 
tural perspective is that it 
will inspire us only to ad- 
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support where and when you need it. 
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lets you set protocol. 
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mire the problem. Although | 
it is true that the simulta- 
neous impact of massive in- 
formation technology infu- 
sion and diffusion may be 
profound and dumbfound- 
ing, tragic awareness counts 
for little at performance re- 
view time. Those responsible 
for the information systems 
architecture at major compa- 
nies need a framework, such 
as that described, to make the 
problem solvable, rather 
than admirable. 

A tentative notion about 
the proper thrust of the ar- 
chitecture begins to become 
clear. Eventually, the infor- 
mation systems architecture 
strategy of a firm emerges as 
a formal commitment to 
achieve the level and type of 
systems integration the firm 
needs through an appropri- 
ate penetration and mix of 
standards and utilities. This 
strategy is the result of con- 
sidering three key variables: 

¢ Strategic impact: What is 
the relative importance of ar- 
chitecture and applications? 
At some firms, the applica- 
tions are more important 
than the architecture; at oth- 
ers, they are of approximate- 
ly equal importance. The ad- 
vent of integrated cash 
management services for 
both commercial and person- 
al accounts makes architec- 
ture actually of higher strate- 
gic importance than 
applications at financial ser- 
vices institutions today. 
Clearly, standards and utili- 
ties should play a large part 
in this kind of environment. 

e Architectural role: Some 
architectures merely support 
applications, others serve 
mainly to increase reliability 
and stiil others transport or 
present products to custom- 
ers. Occasionally, the archi- 
tecture is the product. Each 
of these four roles — sup- 
port, reliability, delivery and 
strategic — have definite im- 
plications for the most ap- 
propriate kind of architec- 
ture. 

e Architecture focus: Focus 
is the essence of clarity. Ev- 
ery architecture needs a de- 
sign focus, which tends to re- 
sult in a concentration on 
one of the three system com- 
ponents. An information sys- 
tems architecture may be fo- 
cused on processing, as with 
a mainframe or workstation 
that serves as the organizing 
principle. Or, it may use a 
data storage facility as the 
primary form. Some now use 
a communications utility as 
the provider of clarity. 

This raises a point about 
progress in information sys- 
tems architecture. Is there a 
natural progression, a series 
of stages of growth in archi- 
tecture? Certainly there are 
some appearances of one. 
Clear historical transitions in 
attention have taken place. 
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Early architectures were ori- 
ented toward processing — 
typically around a main- 
frame CPU that was multi- 


programmed and_ time- groups, charging each with investment. Viewed togeth- all computer system that Tragic 

shared to serve as the basic the task of building THE er, however, theeffortsover- really is the enterprise. awareness 
means of integration. More bank utility. One group set lapped and contradicted Changes in the architecture 

recently, data-oriented archi- out to construct a large gen-__ each other hopelessly. should be dictated by busi- counts for 
tectures have appeared, eral-purpose multiprocessor The last option is finding a ness changes — deregula- little 

where DBMS and data dictio- time-sharing system, in ef- way to view all three per- tion, competitive thrusts, at 

naries have served as the pri- fect, allowing processing to spectives in a holistic man- new markets and products. 

mary means of integration. be centrally coordinated ner, endeavoring to solve Here is the new design chal- perfor mance 


At some firms, the arrival of 
extensive and versatile data 
networks are creating a third 
focus of integration. Net- 
working resources man- 
agement is the inevitable re- 
sult. Most recently, there is 





bank unconsciously chose to 
do this when it created three 
separate (and, as it turned 
out, noncommunicating) 


thereon. The second under- 
took to build a back-end pro- 
cessor to hold the bank’s data 
resource. The third planned 
a data highway to intercon- 
nect dispersed computers. 
Each idea looked meritorious 


when viewed in isolation. 
Each solved an _ identified 
problem of integration and 
predicted a solid return on 


them, as it were, as simulta- 
neous equations. From this 
point of view, processing, 
data stores and data flows are 
all considered from a unified 
perspective, as rationally de- 
composed elements of a sin- 


gle problem. The issue is not 
one of progressing through 
stages so much as one of opti- 
mally configuring the over- 


lenge — the call to find a 
new order, a synthesis of 
form, in response to func- 
tion. This is how information 
systems architecture may be 
put to best use. Some guide- 
lines for action follow. 


review time. 

















talk, if not progress, suggest- 
ing a move back to a process- 
ing-oriented utility, but this 
time the focus is on the mul- 
tipurpose workstation, rath- 
er than the mainframe. 

At some firms, all four ar- 
chitectures have appeared 
sequentially, following tech- 
nological advancement and 
new ideas. This approach has 
the advantage of maintain- 
ing clarity of form over time. 
Moreover, insofar as organi- 
zational learning must take 
place in an orderly fashion, 
this pattern makes some 
sense. Sequentially master- 
ing computer, data and 
networking resource man- 
agement is one way for a 
company to master the over- 
all information technology 
environment. But there is lit- 
tle to suggest in these cases 
that such a pattern of change 
in focus was called forth by 
changes in the business con- 
text. Rather, it appears the 
technological form drove the 
business side of the ensem- 
ble, rather than blending 
with it. 

Other firms have stuck res- 
olutely to just one of these 
technological alternatives 
with remarkable tenacity 
over time. Concentrating 
narrowly on a single per- 
spective is likely to lead to 
highly inappropriate man- 
agement responses to diverse 
situations. The clearest exam- 
ple of this is the attempt to 
build computer rooms to 
house word processing 
equipment. At some firms, 
the false analogy went to 
fairly ludicrous extremes of 
literalness, including  cin- 
derblock walls, I/O win- 
dows, job control language, 
24-hour turnaround whether 
you need it or not and every- 
thing else that bothered peo- 
ple about computer rooms. 
The very technology users 
looked to in an effort to es- 
cape onerous “stage three” 
controls was implemented 
by re-creating those controls 
with an exasperatingly faith- 
ful attention to detail. 

Another approach is to fo- 
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components and the business re- tecture is a compensating balance, an 
ELEMENTS \ quirements for those interconnec- adjustment for the vacuum in leader- 
oF tions are multiplying. This complex- _ ship created by the diffusion of tech- 
\ ARCHITECTURE ity is not necessarily bad or to be’ nology. Obviously, this transition 
avoided. Indeed, if the complexity does not occur all at once. Modulate 
$ can be organized and managed, if a__ the pace of change. 

synthesis of form can be achieved, it A sequence that has proved most 
will be the most cost-effective period —_useful is to initiate architecture plan- 
of rapid growth in information sys- ning with an initial heavy emphasis 
R ethinking ( ei tems to date. Architecture can pro- on assessment. This produces the 
vide the needed framework. But tangible results of documenting sys- 
Computer Systems : H practical results will not appear auto- tems and integration needs. The as- 
Architecture $ : matically. Here are some key guide- sessment project serves to unfreeze 
VARIETIES lines for capitalizing on this perspec- an organization and make it more re- 
( OF ) tive. ceptive to a strategic shift in the fu- 
INTEGRATION / CONTEXT Introduce information systems ar- ture. Subsequent efforts can begin to 
chitecture gradually: Architecture is dwell more on the problems of im- 
a fundamental shift in emphasis — _ proving clarity of design and fit into 
from managing pieces of the infor- context. Ultimately, the objective is 
At many companies, investment in| mation resource to managing the to generate specific standards and 

information technology is simulta- whole. Asa central force inacompa- utility specifications. 
neously growing in size, decentraliz- ny, information systems architecture Use architecture to imply struc- 
ing in operation and becoming more should rise in visibility and impor- _ ture: This is true not only for the in- 
strategic in importance. Accordingly, tance as applications development formation systems themselves, but 
the set of interconnections of system and operations decentralize. Archi- also for the human resources needed 
to support the new information sys- 
tems environment. The existing or- 
ganizational structure of a systems 
department probably will not sur- 
vive the rise of the architectural per- 
spective. It is frequently a creature of 
the computer resource management 
era. Most firms have systems depart- 
ments with marketing or functional 
orientations. Architecture introduces 
the primacy of standards and utilities 
as the two basic levels of centralized 
activity, along with processes, stores 
and flows as the three basic varieties 
of systems components. These are 
likely to become reflected in the or- 

ganization. 

Link architecture and applications 
planning: Information systems ar- 
chitecture is no panacea, nor does it 
replace applications planning. On 
the contrary, it can significantly en- 
hance traditional applications-ori- 
ented planning processes. Interac- 
tion between the two should occur at 
several points. The applications port- 
folio helps to define the business en- 
vironment from which integration 
requirements are profiled. In addi- 
tion, the architecture will both con- 
strain new information systems pro- 
posals and, in turn, be modified by 
the infrastructure needs of those pro- 
posals. Architecture planning will 
also generate its own proposals — 
for utility systems. 

Too often, the management com- 
mittee or other authority that re- 
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views proposals for systems has few 
metrics (beyond some self-appointed 
authority’s say-so) in its effort to 
compare and prioritize systems 
ideas. Investment analyses are gener- 
ally available, but the fact that the 
ROI is always 35% tends to make this 
factor negligible over time. An archi- 
tecture can embellish project reviews 
by giving the management commit- 
tee a context for decisions. Very sim- 
ply, a company with an explicit ar- 
chitecture can now see whether 
individual ‘development efforts are 
taking the enterprise down the road 
it wants to go or onto a byway of un- 
predictable incompatibility. In this 
way, architecture replaces Laputian 
introspection and _ transcendence 
with insight. @ 


Sullivan is president of Information 
Technology Planning Corp. of Chicago. 
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managers thought they had planned 
well and were baffled by what 
seemed to be a radical turn of events. 
What went wrong?” 

The company described in the 
above case was experiencing the Psy- 
cho-Computer Syndrome. Prof. San- 
ford Weinberg of St. Joseph’s Uni- 
versity in Philadelphia has estimated 
that today as many as 30% of our pop- 
ulation are cyberphobiacs — people 
who fear computers. The epitome of 
a cyberphobiac, he said, was a police- 
man who shot his squad car comput- 
er console. 

Weinberg predicts the number of 
cyberphobiacs will increase as we 
continue to computerize. If this is so, 
and we have every reason to believe 
it is, you will eventually have to ad- 
dress this new phenomenon. 

In the face of precipitous change, 
many capable and intelligent work- 
ers are resisting easy-to-use systems. 
The resisters range from clerks who 
must trade typewriters for word pro- 
cessors and ledger cards for comput- 
erized accounting systems, to execu- 
tive vice-presidents who need 
extensive up-to-the-minute informa- 
tion. As a result, information manag- 
ers are faced with frustrations, prob- 
lems and challenges different from 
generally accepted management 
principles. They need to develop a 
new managerial strategy. They can 
do this by recognizing the phenome- 
non of the Psycho-Computer Syn- 
drome. 

Charles P. Lecht, an industry futur- 
ist, said, “What the lever was to the 
body, the computer system is to the 
mind.” When the lever was intro- 
duced to a world using only the force 
of human strength, many probably 
doubted it could really benefit its us- 
ers. They may have been concerned 
that continual use would lead to the 
body’s atrophy. 

Calculators met similar resistance 
10 years ago, and today, many well- 
intentioned people are resisting 
computers, the mind-levers of the in- 
formation era. Some believe that us- 
ing them will cause the mind to atro- 
phy. Others doubt computers can be 
consistently correct and efficient. 
Since they see their obvious benefits, 
these people are almost forced to 
praise the efficiency of computers on 
a logical basis. But most fear them on 
an emotional basis. 


Case Study 2: 
The Barfing Clerk 


At one company, after months of 
careful design and programming, 
management brought a computer 
terminal, completely unannounced, 
into the purchasing department one 
day. In the past, personnel had en- 
tered all purchasing information into 
a manual card file maintained on a 
large, ferris-wheel-like tub arrange- 
ment. The innovation was simple: 
They would now use the computer to 
enter, maintain and recall the infor- 
mation. 

Management selected Jane, whom 
they felt was the most competent 
clerk in the department, to evaluate 
the system’s effectiveness. Jane had 
not been asked if she wanted this 
task, nor had she prepared in ad- 
vance for it, In fact, Jane had heard 
that computers eliminated jobs, and 
since she had been told to use the ter- 


minal, she assumed she would be the 
first casualty. She became so upset 
she vomited all over the terminal! 

Introducing a computer in any of- 
fice represents change, and each staff 
member reacts according to what 
they perceive they are gaining or los- 
ing in the deal. Management should 
try to analyze how people will re- 
spond to automation and how easy it 
will be for them to learn new skills 
and behaviors. If the staff is in- 
formed ahead of time, advised about 
the nature of the change and told 
what will be expected of them, they 
can make the necessary adjustments 
much more effectively. This is what 
the Psycho-Computer Syndrome is 
all about. 

The Psycho-Computer Syndrome is 
a recognizable motivational pattern 
with eight stages that always emerge 
during the training of a first-time 
user. As you become familiar with 
the pattern, you will be able to pin- 
point its consistent unravelling. 

Perhaps you will eventually feel as 
we do: We are at an evolutionary 
threshhold. You are managing your 
staff’s first steps into spheres of 
knowledge formerly reserved for sci- 
entists. You are in a way humanizing 
science. By the same token, science is 
enriching you and your staff. Your 
job is to manage both. 


Eight Stages 


As your staff learns how to use a 
system for the first time, they evolve 
from traditional office workers to 
members of a computerized office. 
Before they can emotionally and in- 
tellectually accept the computer as a 
useful, satisfying tool, they must pass 
through an eight-stage process: 

1. General feelings of emotional 
and intellectual insecurity. 

2. Ego-status disintegration. 

3. Hostility /challenge. 

4. Search for equilibrium: first sign 
that training can begin. 

5. Formation of support group. 

6. Significant learning success: first 
breakthrough. 

7. Ego-status integration. 

8. Equilibrium: a new office rou- 
tine. 

Stages 1 through 4 can be consid- 
ered personal reactions, and 5 
through 8 social reactions. Each stage 
is a continuum, having an element of 
the stage above and below it. In gen- 
eral, your staff’s negative responses, 
if not recognized as a necessary stage 
of the Psycho-Computer Syndrome, 
can either fixate or regress to a lower 
stage of the Psycho-Computer Syn- 
drome. Their positive responses, if 
not recognized as a necessary stage 
of the Psycho-Computer Syndrome, 
can become isolated occurrences. 
You can take advantage of both. 

Although your staff is learning the 
same system, they may enter the Psy- 
cho-Computer Syndrome at different 
stages and progress through it at dif- 
ferent rates. The stage at which each 
enters the syndrome depends on the 
individual’s motivational needs. 
How quickly he passes through each 
stage is a combination of his person- 
ality structure and the sensitivity, 
thoroughness and quality of training 
he receives. It also depends upon the 
reliability and complexity of the sys- 
tem he is learning to use. 

If the system needs to be shaken 


down — to have its errors or “bugs” 
detected and removed — your staff 
will be frustrated by continuous sys- 
tem errors. They will not have the 
opportunity to understand the sys- 
tem because the total system does not 
really exist. 

If your staff is learning how to use a 
small, simple system, they may pro- 
gress through the eight stages of the 
Psycho-Computer Syndrome in one 
day. If they are learning a larger, 
more complicated system, they may 
need a week, a month or longer. 

If you recognize the Psycho-Com- 
puter Syndrome, you can enhance 
the effectiveness of every training 
session. If you understand the pat- 
tern of successive stages, you can 
build the strength of one stage into 
the strength of the next; you can 
mold the weakness of one stage into 
the strength of the next stage. Since 
the Psycho-Computer Syndrome is a 
pattern of responses, a worker's re- 
sponse does not remain just his re- 
sponse. It becomes part of a recogniz- 
able pattern. If you understand its 
subtleties, you can guide your staff to 
accept and appreciate the system you 
know will generate departmental 
and companywide benefits. 

Stage 1: General feelings of emo- 
tional and intellectual insecurity. In 
most offices, each worker performs 
tasks according to a well-defined 
procedure. This kind of routine 
breeds a sense of security. As a result, 
what is boring becomes mindless; 
what is challenging gives a sense of 
status to the worker who accepts the 
challenge. 

The introduction of a computer sys- 
tem temporarily eliminates much of 
this sense of security because each 
worker's task definition is changed. 
Each worker is required to learn not 
only a new skill and behavior, but 
also a new way of conceptualizing 
what he had been doing routinely in 
the past. In addition, he must enforce 
an unfamiliar discipline so that the 
new procedures are strictly followed. 
In essence, he is asked to evolve al- 
most instantaneously — from a pro- 
grammed worker to a worker who 
must program his task; from simple 
doer to thinker, planner and doer. 

The degree of change demanded 
cannot fail to elicit a sense of anxiety. 
No matter how intelligent the work- 
er, there exists a gnawing fear that he 
may not be able to learn the new 
skills as quickly as he should. The 
enormity of the perceived task at 
hand usually generalizes into feel- 
ings of emotional and intellectual in- 
security. 


Case Study 3: 
Unrest at the Club 


In a small office, each of three 
workers had loosely defined tasks. 
Generally, one person maintained a 
certain set of books, another kept a 
different set of records and the third, 
a substitute for the other two, had 
general responsibilities in both ar- 
eas. Their office had a country club 
atmosphere. Because no one per- 
ceived the other as a threat, each felt 
at ease to perform her job at her own 
pace. 

A computer system made a radical 
change in their placid environment. 
One worker, unable to cope with her 
ignorance, rebelled. She complained 
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that the system didn’t do a number of 
things and that it was generally un- 
usable. In short, her job security slid 
into finding the computer’s faults — 
some perceived, some real and some 
figments of her imagination. She be- 
gan to dissociate herself from the 
other two clerks and to find fault 
with them. They, in turn, isolated 
her more and more. 

Stage 2: Ego-status disintegration. 
Stage 1, general feelings of emotion- 
al and intellectual insecurity, direct- 
ly affects each staff member's person- 
al and social self. Stage 2, Ego-status 
disintegration, is so closely inter- 
twined with Stage 1 that you may 
find it difficult to isolate the distinct 
occurrences of the two. 

At Stage 2, each worker invariably 
feels he cannot learn the necessary 
cognitive skills and discipline. More 
often than not, he considers them in- 
comprehensible and, as a result, gen- 
erally experiences large emotional 
swings. If he perceives possible suc- 
cess, he becomes elated; when he en- 
counters a setback, he becomes dis- 
couraged. 

Your job is to focus on the factual 
basis of your staff’s frustrations. Re- 
ality-testing is the key to your staff's 
advance to Stage 3. If the worker per- 
ceives he cannot successfully learn 
what is necessary, he will usually 
stagnate at Stage 2 and, if he enters 
Stage 3, he will typically enter it on 
the hostility side. 

If the worker is not sure he can 
learn the required skills, he will 
need your continued support. You 
should view the negative response.as 
just a necessary part of the Psycho- 
Computer Syndrome. You can then 
step back from your own emotional 
involvement and be alert to his sig- 
nal that he can advance to the chal- 
lenge side of Stage 3. 

When the worker thinks he can suc- 
ceed, there is almost no stopping the 
progress. 


Case Study 4: 
Identity Crisis 


When Grace, the cost accounting 
clerk with the greatest seniority, 
heard about the new computer, she 
experienced a very direct loss of sta- 
tus. Many tasks she had learned over 
the years were now performed by 
the system. She no longer had to tell 
the other clerks how to record non- 
routine entries. The computer 
seemed to have all the answers. 

Many of the other clerks discovered 
a new identity and experienced an 
exhilarating feeling of indepen- 
dence. In their enthusiasm, however, 
they made many mistakes. Grace did 
not; she was quick to emphasize this 
fact to her managers. She pointed out 
that all control seemed lost. Garbage 
was being entered into the system 
and garbage was coming out — the 
system was out of control. In her 
opinion, there was only one re- 
course: scratch the system. 

Over the years Grace had earned 
her manager’s trust and respect. 
They listened to her concerns. They 
were careful, however, to base their 
conclusions on facts. Recognizing 
the Gigo principle at work, they felt 
they had no recourse but to delay the 
system’s implementation. The other 
clerks realized their efforts had pro- 
duced mixed results and did not 





quibble over the decision. Grace had, 
in a sense, regained her lost ego-sta- 
tus. 

Stage 3: Hostility/challenge. As 
soon as the worker internalizes that 
others similar to himself have accom- 
plished what he is trying to do, he 
usually begins to feel more confident 
about trying it himself. He is ready to 
begin Stage 3, Hostility /challenge. 

While the worker progresses 
through Stage 2, he generally is lay- 
ing some _ necessary emotional 
groundwork. As he approaches the 
challenge side of Stage 3, he is sig- 
naling you that he can begin. He is 
telling you, “I’m ready to give it a 
try. I think I’m okay now.” 

If he has not successfully completed 
Stage 2, more often than not he will 
exhibit overt antagonism to the no- 
tion of ever being able to use a com- 
puter. If this happens, he is letting 
you know he feels unsafe. No doubt 
you have heard of beverages 
dumped into the electronics; mag- 
nets run across storage media; and 
metal filings, cigarette butts and wa- 
ter inside computer enclosures. We 
have also seen wires cut. Needless to 
say, the less time your staff spends in 
Stage 3 the better. 

View any challenge to the system as 
a positive indication of the challeng- 
er’s commitment to his company. It 
often represents his mind’s first ex- 
tension into what the system should 
do for him. (Or, sometimes it simply 
represents his resistance to the 
change required.) The basis for his 
challenge is frequently a concern 
that the system does not take care of 
his company the way he feels it 
should. Be careful to outline those 
policies affected and changed by the 
new system. Let each member of 
your staff know how the changes in- 
troduced by the system will benefit 
him, his department and his compa- 
ny. 

Actively involve each worker. In- 
troduce a healthy questioning of the 
system. Encourage every member of 
your staff to ask questions about 
what the system should do for him 
and his company. More often than 
not, a what’s-in-it-for-me approach 
elicits a let’s-get-started response. 
This kind of controlled conflict is of- 
ten the spark that will help your staff 
members grow into the cognitive 
skills they need to develop. 

Give your staff illustrations about 
functions they must learn — a pic- 
ture is worth a thousand words. An 
illustration may be your shorthand 
to help them develop a more accurate 
mental picture of what they must 
learn. 

Whenever feasible, adopt the 
“homily” approach. A story can help 
the worker experience a general and 
active expectation for success. There 

is no greater motivator than a good 
story that taps motivations and ex- 
pectations. 

Stage 4: Search for equilibrium — 
first sign that training can begin. 
Equilibrium is a psychological state 
in which the worker feels no forces 
can influence him to take a course of 
action other than the one he is cur- 
rently following. The method select- 
ed by each worker is based upon the 
needs he believes he must satisfy — 
for example, job security, group ac- 
ceptance or ego-status. 


If the worker feels he must protect 
his job, he will commonly manipu- 
late his environment until he can re- 
spond properly to the demands made 
upon him. If you do not adequately 
support him, he can easily regress to 
a lower stage. With skillful support 
he can advance quickly to Stage 5, 
formation of support group. 

At Stage 4, each member of your 
staff has a critical potential for suc- 
cess or failure. Try to keep them ona 
successful trend, which almost in- 
variably maintains their enthusiasm 
for the next challenge. Acknowledge 
every success your staff achieves and 
relate it to one of their previously 
voiced misgivings. By doing this, 
you are discarding your staff's objec- 
tions one by one until they have 
none left. You are really saying, “I 
know you can do it!” 

To eliminate fears about “botching 
it up,” give your staff a practice sys- 
tem to play with before their real sys- 
tem is put on-line. The multiple suc- 
cesses they usually achieve will 
allow them to accept other chal- 
lenges and will expand their confi- 
dence. As a result, your staff will 
generally learn at a faster pace. By 
the time they are ready to handle live 
data on their systems, they frequent- 
ly have already learned how to use it. 
Because their frustrations have been 
kept to a minimum, their chances for 
continued success are significantly 
enhanced. 

While the worker advances 
through stages 1 to 4, he is reacting 
mainly on an individual basis. In a 
sense, stages 1 to 4 represent his per- 
sonal reactions. At Stage 5 the work- 
er begins to seek a group that sup- 
ports his point of view. In a sense, 
Stage 5 represents the worker's social 
reactions. As previously mentioned, 
a critical potential exists at Stage 4 
for the worker to swing either for or 
against the system. Whichever direc- 
tion he swings, he usually feels a 
need to solicit other workers to his 
point of view. You will generally 
sense a shift of alliances within your 
staff at Stage 5. 

The computer will create a political 
arena, and your staff invariably will 
split into two groups: one for, the 
other against. Each group usually be- 
gins to campaign for those occupy- 
ing the middle of the road. 

When you were dealing with stages 
1 through 4, you were trying to pro- 
vide support and personal growth 
opportunities for your staff. Now 
you must deal not only with each 
staff member, but also with your staff 
as a group — a significant challenge. 
You will probably discover you need 
to adjust your strategy. 

If your staff has reacted favorably to 
the change introduced by your sys- 
tem, your problems may be solved. A 
happy ending seems to be on the ho- 
rizon. 

If they have not reacted favorably, 
try to put your finger on the reasons. 
A good source for this information is 
the middle-of-the-road worker who 
does not belong to either group. Of- 
ten, he is tugged by both sides to join 
them. Usually privy to each group’s 
information, he can help you deciper 
each group’s “hot buttons.” A word 
of caution: Be careful not to single 
out any one worker as your buddy or 
you will both risk being ostracized. 
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Any challenge 
should be viewed 
as an employee’s 
commitment to the 
company. 
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The Psycho- 
Computer 
Syndrome 


Unravel unseen causes behind your 
staff's negative responses. List what 
you intuit are each group’s negative 
and positive concerns, then compare 
the two and. analyze their differ- 
ences. During this process, you will 
invariably discover their hot buttons. 
If you can .address these, you. will 
have used one of your most effective 
strategies at Stage 5. 

At this stage, you can draw on the 
strengths of the system itself, a 
source outside the worker. Plan for 
the successes you know your system 
will give him. His successes will vali- 
date his expectations. With each new 
success, the worker’s mental picture 
of what he is doing becomes clearer. 
He zenerally begins to understand 
some principles behind the “whys.” 

In ‘some cases, the actual basis for 
his success may be trivial; in others, 
more sophisticated than you antici- 
pated. Your guiding principle should 
be “Success breeds success.” 


When the worker experiences what 
he considers his- first real success, he 
invariably begins to feel-less depen- 
dent upon others for support. This is 
not to say he no longer needs them 
— only that he now feels he can trust 
his own abilities to learn those cog- 
nitive skills mentioned earlier.. He 
senses he can be successful-and starts 
to actively pursue his own success. 
His earlier concerns — job security, 
status within the group, ability to 
learn required cognitive skills — 
gradually recede in importance. Dis- 
carding his emotional baggage, he 
frequently relaxes, cooperates and 
learns. at.a faster pace. 


Case Study 5: 
The Hot Potato 


The managers of the. distribution 
and cost accounting departments 
wanted to know why there was a dif- 
ference between the figures pro- 
duced by their systems. They or- 
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dered a physical inventory and also 
asked the auditing department to 
make a reconciliation. They discov- 
ered: 

¢ Each system had.a different time 
frame forthe same data. 

¢ Each system made a different in- 
terpretation of the same data when it 
was entered into the system. 

¢ Some minor data input problems 
existed in both systems. 

¢ Some undiscovered stealing was 
occurring. 

Terry, a clerk in the distribution de- 
partment, believed the data discrep- 
ancies could be reconciled. She be- 
gan to study reports generated by 
both systems. Her manager, who, in 
this case, was also the developer of 
the system, listened to her logic.and 
quietly guided her research. Al- 
though he had already developed an 
inventory turnover report to handle 
the problem, he allowed Terry to 
draw the same conclusions. 

She seemed exhilarated by her re- 
search: Even though other clerks and 
one manager accused her of not un- 
derstanding the accounting system, 
Terry seemed undaunted. She care- 
fully compared the reports of each 
system and made a startling discov- 
ery: if inventory was not at the loca- 
tion indicated, it had been stolen 
within the week. She quickly in- 
formed her managers about this. 
They decided to spot-check their in- 
ventory. By performing a spot check, 
they actually caught the thief. Terry 
had achieved an unanticipated suc- 
cess. 

The two departments now worked 
closely together to devise an early 
warning system based upon their re- 
spective computers. They used the 
two systems to alert them to the loss 
of physical control within the distri- 
bution facilities. When this occurred, 
they simply ordered a physical in- 
ventory of all trouble spots to regain 
control. 

Neither department emerged from 
the fracas unblemished, but neither 
had lost face. The system had been 


‘implemented. Through Terry’s ef- 


forts, the system had performed bet- 
ter than anyone had expected. 

Stage 7: Ego-status integration: At 
this stage, the worker. is likely to 
think the cognitive skills and disci- 
pline demanded by his new office 
tool are not only possible but also 
achievable. He bases his expectations 
on facts; he has achieved concrete 
successes. In addition, he often be- 
gins rapidly to understand what may 
have been incomprehensible in the 
past. He seems to have one “Ah-ha, 
so that’s what it means!” experience 
after another. For the worker, Stage 7 
may represent his most exhilarating 
moments. 

At Stage 7, the worker is really exer- 
cising his cognitive skills. Accepting 
one challenge after another, he gen- 
erally achieves many consecutive 
successes. More often than not he ex- 
periences a sense of elation generat- 
ed by a continuous stream of success- 
es. With every new success, he steps 
closer to the next stage, equilibrium. 

At Stage 7 you will guide your staff 
very little, if at all. You will invari- 
ably play two roles: observer and va- 
lidator. 

Recognize each of your staff's 
achievements. Although a. staff 
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member may know he is doing a 
good job, he still needs your valida- 
tion. When you notice and comment 
on his good work, you are expanding 
his self-esteem. Perhaps success 
breeds success, but recognition 
breeds self-esteem. It is always pru- 
dent to remember that, for him, you 
are an important source of his job se- 
curity. 

Stage 8: Equilibrium: a new office 
routine: In a traditional office, the 
worker primarily utilizes the “free 
space” approach to tasks — he be- 
lieves he can organize tasks and con- 
trol their routine performance. He 
can, in essence, modify what he is 
doing. Whether this feeling is accu- 
rate or not is irrelevant. What is im- 
portant is that he feels in control. 

The worker in an office of the infor- 
mation era utilizes, to a greater de- 
gree, the cognitive approach to tasks 
— he abstracts tasks in order to per- 
form them. To do this, he needs a 
thorough understanding of his job. 
While he develops a cognitive ap- 
proach, he generally feels he has lost 
some control. This feeling is tempo- 
rary. He frequently senses he is 
somewhat less competent to perform 
his regular job, also a temporary feel- 
ing. He often feels tied in a knot by 
the computer that sits on his desk 
and waits for his commands. 

But the more he understands his 
system, the more he internalizes that 
he, in fact, controls it. The more he 
uses the system, the more he realizes 
he is performing his job more thor- 
oughly, more accurately and in a 
more timely fashion. Most workers 
discover they have time left over; 
they have free time. In effect, the sys- 
tem has become an ally. When this 
happens, most want to establish new 
office routines based on their require- 
ments, not the computer’s. To each 
worker, this really means, “Okay, I’m 
the one in control again.” He has 
made a major shift to new routines. 
He has steadied himself. The worker 
has struck an equilibrium. His equi- 
librium is a firm base from which he 
can make minor adjustments in the 
future. 


Tools and Crutches 


Your staff will let you know when 
they are ready to accept computeriza- 
tion as their new office routine. Be 


alert to their signals. The first sign of 
their readiness is a request to estab- 


lish new routines. If you are sensi- 
tive to their first signal, you can en- 
hance their satisfaction and maintain 
the glow of success. 


Respond to their first signal by giv- 


ing them a scheduling pad. This is an 
effective tool that helps them under- 


they can exercise them with greater 
ease and satisfaction. After their sys- 
tem becomes second nature, these 
crutches will not be so useful. 

Last but not least, let your staff 
know they've come a long way. 


New Paradigm 


Computers, those 20th-century 
mind-levers, have proliferated by 
the millions, thrusting the uninitiat- 
ed pell-mell into the information 
era. Managers in offices across the 
country are faced with a new set of 
problems. They are faced with these 
problems whether their office is 
large or small, whether their staff is 
brilliant or average, whether their 
staff loves or hates the computer. 
Frequently, managers respond to 
these problems like the five blind 
men in the ancient fable who experi- 
ence only part of the elephant and 
think the part they feel is the whole 
elephant. 
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If the staff initially resists the 
changes introduced by a system, they 
more often than not exclaim, “My 
staff won’t try anything new. I'll 
have to lay it on the line!” If their 
staff stumbles trhough the first few 
stages, managers may lose heart in 
their staff's ability. These managers 
have identified part of the problem 
as the whole problem. 

We propose a managerial paradigm 
that recognizes staff reactions not as 
problems, but as necessary stages of 
the Psycho-Computer Syndrome. If 
you study its pattern, you can equip 
yourself to deal with one of the chal- 
lenges you will encounter as you en- 
ter the information age — your 
staff's evolution into information 
workers. @ 
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stand the whys and hows of schedul- 
ing in a computerized office. It also 
forces them to agree on some logical 
scheduling compromises each will 
have to make. After doing this, they 
will be able to run their own offices 
again. 

Give each member of your staff a 
“What Were You Doing?” pad, 
which allows them to list all the pos- 
sible tasks they could have been per- 
forming before being interrupted. 
When they return, they can use this 
pad to recollect the task they had 
been performing. 

Your staff is using new skills. Give 
them as many crutches as you can so 
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BY JACK B. ROCHESTER 
When I met Adam Osborne for 


dinner at Berkeley’s Santa Fe Bar { 
and Grill, his favorite restaurant, I / 
was prepared for the worst. I had’ 


heard all the stories about his being 
arrogant, outspoken, immodest and 
more. Yét when the 43-year-old en- 
trepreneur ‘entered with his lovely fi- 
ancee, Ba a Burdick, I meta gentle, 
polite,4almost unassuming man \with 
strong convictions and a clear, crisp‘in- 
te ce. My first impressions were 
\ 

confirmed the following day in the bours I 
Spent interviewing him. He is a man who 

akes his work and his pleasure seriously; 
is humane, dedicated and a perfectionist 
about his espresso coffee, his sailing and his 
company. Osborne personally writes letters 
wto users having problems with their Osborne- 
S; Osborne attends the company’s quality cir- 
setings; in short, Osborne asks nothing of 


yees he is not willing to do himself.y.5 


and, the son of a British histo 
ounte sionary,’’ Osborne in- 
pe ; of Knowledge and devo- 
Cause. book, An Introduction to 
‘computers (1975), was a harbinger of 
3 to come: to date, it has sold over 300,000 
. He has written nine other books, the 
notable of which is Running Wild: The 
industrial Revolution (1979), ti which he 
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Talking With 
Adam Osborne 


Ta Wa Tansey 


made many observations and predic- 
tions about the computer industry. 
Chief among his criticisms was the 
fact that microcomputer companies 
were following a poor example set 
by mini- and mainframe firms, fail- 
ing to deliver personal computers at 
reasonable prices to the public. He 
went on expressing his views in a 
column for Infoworld, CW Communi- 
cations, Inc.’s microcomputer news- 
paper, and other publications as well 
(his last article for Infoworld appears 
on Page 21). Eventually, Osborne de- 
termined he should practice what he 
preached and founded Osborne 
Computer Corp. The prototype Os- 
borne-1, exhibited at the 1981 Na- 
tional Computer Conference in Chi- 
cago, was scoffed at. I described it in 
CW at the time as looking “crude and 
unattractive.” Yet the critics, myself 
included, have been vanquished; not 
only is the production model hand- 
some, it will sell to the tune of 


150,000 units this year. The industry 
has been quick to note the promise of 
a portable computer, and the Os- 
borne-1 has many competitors. But 
the real story is of Osborne the man. 
As I settled myself on the sofa in his 
office and he poured espresso for us, 
I asked how he became interested in 
computers. 


Your first job wasn’t in computing, 
was it? 

No. I chose chemical engineering 
for a very good reason. I liked chem- 
istry and math and I didn’t have that 
many choices. I went to university in 
Birmingham [England], then came to 
America in my last summer as an un- 
dergraduate, which was 1960. 

I was mesmerized by America as 
soon as I came here. I realized I had 
always been an American and never 
knew it. I loved the free-flowing vig- 


ruth elise 


SyFA makes it easy to build a 
distributed processing system, 
simply, quickly. 

This is because SyFA has 
been conceived from the outset as 
a flexible multi-function 
minicom puter, ideally suited for 
interactive business management. 
And it is well proven. 


SYFA brings your business 


( ve 

Computer Automation 
believes that data processing 
should fit your business, rather 
than altering your business to suit 
the computer. 

For example, consider a 
company whose functions are 
performed not only at HQ, but also 
throughout a network of divisions 
and depots etc. 

Should they choose 
mainframe, mini or micro? 

A mainframe can provide 
the ultimate power, but at 
prohibitive cost in resources 
when serving users in diverse 
locations. 

A minicomputer would be 
better at interactive processing, 
but lacks the power to service an 
entire organization. 


Micros put computing in 
the hands of people at the sharp 
end, at low cost, but restricted 
power. 

The solution is SyFA: a 
multi-function mini that can 
integrate all three forms of 
computing, applying each tothe , 
function it is best able to fulfil. / 

And Computer ZL 
Automation backs SyFA 
with extensive 
development aids to 
minimize start-up 
times and provide 
simple interface to all 
communication 
protocols. 


With SyFA, 
you can place 
computing power 
right where data is 
generated, like stocktaking, 
checkouts and desk tops. 


SyFA can collect data from 


Vg time and attendance recorders, 
J bar code readers, hand-held data 
collection terminals, handwriting 
and signature recognition pads, as 
well as IP keyboards and 
public/private Viewdata 


systems... 
All this can be processed by 


such as SyFATEL. 


SyFA and communicated to your 
own mainframe or any other D.P. 
facility via Bi-Sync or SNA/SDLC 


etc. 


But best of all, SyFA has been 


applied and tested in practice, 
with proven success. 


That is our bond. 


To find out more about our 
Bonded Solution 

contact Dick Comstock 
Computer Automation Inc. 
Commercial Systems Division 
2181 Dupont Drive 

Irvine, California 92713 

Tel: (714) 833 8830 

Twx: 910-595-2543 


or of the place — the fact that noth- 
ing counted here other than achieve- 
ment and performance. Brashness 
was almost encouraged, provided it 
was backed up with some substance. 

My brashness got me into a little bit 
of trouble. I was supposed to settle in 
as a junior engineer — I was working 
for M.W. Kellogg — and was anxious 
to do a bit more than that, so I didn’t 
get on very well. I moved from engi- 
neering to thermodynamics, where I 
did a bit better, but I decided I’d go 
get myself a Ph.D, so I entered the 
University of Delaware in September 
1964. I got my master’s, then my 
Ph.D., and then a job with Shell De- 
velopment Co. in Emeryville, Calif. 

So here I was working for Shell, 
and before very long I was back into 
the same problem I had before — I 
was looking for something a little 
more than a job. I was very brash, 
which didn’t sit well in a large cor- 
poration. Shell was closing up Em- 
eryville and moving to Houston, and 
they suggested that I very seriously 
question whether I should be mov- 
ing to Houston with them. Having 
thought about it, I reealized I 
shouldn't. 

At that point, I realized the prob- 
lem wasn’t Kellogg’s or Shell’s, it 
was mine. To work for yet another 
company as an engineer didn’t make 
any sense, because I’d just be repeat- 
ing the pattern. I decided to work for 
myself instead, and I hit the side- 
walks. 


What did you think you might do? 


Originally, my idea was to be a pro- 
gramming consultant. I was very fa- 
miliar with programming from grad- 
uate studies, and when I went to 
Shell I had done very mathematical 
models of chemical plants, tying all 
these chemical calculations together. 

However, that was the summer of 
1970, which was quite the most 
grinding recession this industry had 
ever seen. There were programmers 
committing suicide trying to find 
work, and for six months I couldn’t 
find a job. Therefore, as a program- 
mer I wasn’t going to do very well. 
But I come from a family of writers 
and I’ve always been a writer myself. 
I discovered technical writing. 

Lo and behold, I realized very 
quickly that technical writers were 
the armpit of the industry, and the 
computer industry treated them very 
badly — paid them slave wages and 
treated them with scorn and disdain. 
If you had the rank of technical writ- 
er and you were demoted, I suppose 
the next place down was janitor. I’m 
not sure there was anything much in 
between. As a result, most technical 
manuals were truly bad documents, 
which meant that I found I could 
pick up technical writing jobs and 
whip them out in no time at all. In 
that fashion, I developed a small 
company that was 75% technical 
writing and 25% programming. 

Technical writing gave us the cash, 
and programming the prestige. In 
1972, after having been in business 
for about a year, we picked up the ac- 
count for all the technical writing for 
General Automation, Inc. Being a 
three- or four-man company at the 
time, we had to hire afew additional 
people and get a bit more business- 


Computerworld/ Extra! 
Page 18 





on eneseeeessesneeessecsce aeseeesee ACM Membership Application see ee eee REE BERR eee 


ANOTHER GOOD REASON TO JOIN ACM: 


NG SURVEYS 


Nearly two-thirds of our members subscribe to Computing 
Surveys because it’s the best tutorial and survey publication 
in the field. In this age of specialization, it becomes more and 
more difficult for the computing professional, experienced 
or novice, to keep up with major developments. Computing 
Surveys fills in the gaps, providing in-depth tutorials on the 
state-of-the-art in emerging areas of our rapidly expanding 
field. Computing Surveys contains comprehensive articles 
with broadly based appeal. As a member you can subscribe 
to Computing Surveys for only $10 while nonmembers pay 
$40. So.for $50-you can join ACM, receive our monthly 
flagship publication Communications of the ACM, and also 
receive Computing Surveys. 


SEND TO: 


Association for Computing Machinery: 
P.O. Box 12114 

Church Street Station 

New York, NY 10249 





Address 





City/State/ZIP 





MEMBER CLASSES 


Voting. Member: You must a) subscribe-to the purposes of 
ACM; b) have attained professional stature as demonstrated 
by intellectual competence and ethical conduct inthe arts and 
sciences of information processing; and c) have earned a 
Bachelor’s Degree or academic equivalent, or have 4 years 
full time experience in information processing. A Voting 
Member may vote and hold office in ACM. 

Associate Member: You must subscribe to the purposes of 
ACM. Associate Members have the same privileges and ben- 
efits as Voting. Members except the right to vote: and hold 
office. 

Student Member: Please write or ca!l ACM Headquarters for 
a Student Membership Application: 11 W. 42nd Street., NY 
NY 10036, (212) 869-7440. 


DUES & CERTIFICATION 


Voting/Associate Members 

Members of JEEE-CS (receive a $5 discount) . 

Members of the following overseas computing 
societies, ACS, AICA, BCS, CIPS, HKCS, IPA, NGI 
(receive an $8 discount). Overseas residents : 
See “Notes” section 


The applicant for Voting Membership must statisfy at /east 
one of the following requirements: 


1. Bachelor’s Degree. Institution: 
2. Equivalent level of education. Institution: 


3. 4 full time years of experience (attach statement). 
| attest the above is correct. 





SIGNATURE 


PUBLICATIONS 


Computing Surveys (quarterly) 103 

Journal of the ACM (quarterly) 102 

Computing Reviews (monthly) 104 

Collected Algorithms, Initial Vols. |, Il, lil & 1 yr’s quarterly 
updating supplements 105 

Transactions (all quarterlies) 

Mathematical Software/TOMS 108 

Database Systems/TODS 109 

Programming Languages and Systems/TOPLAS 110 

Graphics/TOG 112 

Office Information Systems/TOOIS 113 scheduled for 1/83 

Computer Systems/TOCS 114 scheduled for 1/83 


SIGACT 
Th 


eory 
SIGAPL (APL) 032 
SIGARCH (Computer Architecture) 002 


SIGART 


SIGBDP (Bus. Data Process. & Mgmt.) 004 
SIGBIO (Biomedical Computing) 005 


SIGCAPH (Computers & Physically 
Handicapped, Print) 006 

SIGCAPH (Cassette Edition) 029 

SIGCAPH (Both Print & Cassette) 030 


SIGCAS 


SIGCHI (Computer & Human Interaction) 026 
SIGCOMM (Data Communication) .008 


SIGCPR 


Research) 010 


SIGCSE 
SIGCUE 


SIGDA (Design Automation) 013 
SIGDOC (Documentation) 033 
SIGGRAPH (Computer Graphics) 015 


Mail in this application and you'll receive free, as a bonus, 
our 152 page special issue of Computing Surveys on 
Database Management Systems, which sells separately 
for $12.00. 


Just fill in your name and address. Circle the appropriate 
dues and rates for any additional subscriptions or Special In- 
terest Group memberships (SIG membership includes a 
Newsletter subscription). Add all-your circled amounts and 
enter this amount in the TOTAL box. Mail your application 
with payment to: ACM Inc., P.O.B. 12114, Church Street 
Station, New York NY 10249. 


SPECIAL INTEREST GROUPS (SIGs) 


(Automata & Computability SIGIR (information Retrieval) 016 
001 SIGMAP (Mathematical Programming) 018 


SIGMETRICS (Measurement & Evaluation) 019 


SIGMICRO (Microprogramming) 020 
SIGMOD (Management of Data) 014 
SIGNUM (Numerical Mathematics) 021 


SIGOA (Office Automation) 027 
SIGOPS (Operating Systems) 022 
SIGPC (Personal Computing) 035 


SIGPLAN. (Programming Languages) 023 

SIGPLAN-AdaTEC (Tech. Comm. on Ada) 037 

SIGPLAN-FORTEC (Tech. Comm. on 
Fortran) 038 


SIGSAC (Security, Audit & Control) 036 

SIGSAM (Symbolic & Algebraic 
Manipulation) 024 

SIGSIM (Simulation) 025 


SIGSMALL (Small Computing Systems 
and a 031 

SIGSOFT (Software Engineering) 034 

SIGUCCS (University and College 
Computing Services) 028 


$ 


— © 
NO OWN 


888 888 888 8838 


(tsa Intelligence) 003 


NON =wS ©Om 


883 888 888 


Computers & Society) 007 


NCOwe £o° 


(Computer Personne! 


— Science Education) 011 
Computer Uses in Education) 012 


PURPOSES OF ACM & SIGNATURE 


1. To advance the sciences and arts of information processing 
including, but not restricted to, the study, design, development, 
construction, and application of modern technology, computing 
techniques and appropriate languages for general information 
processing, storage, retrieval, transmission/communication, and 
processing of data of all kinds, and for the automatic control and 
simulation of processes. 


2. To promote the free interchange of information about the sci- 
ences and arts of information processing both among specialists 
and the public in the best scientific and professional tradition. 


3. To develop and maintain the integrity and competence of indi- 
viduals engaged in the practice of information processing. 

| hereby affirm that | subscribe to the purposes of ACM (as 
indicated above) and understand that my membership is not 


transferable. | enclose a check, bank draft or money order in the. 


full amount. 





SIGNATURE DATE 
If you are amember of any: of the computing societies listed in the 
Dues section, please sign below, indicate your affiliation and 
member number. 





SIGNATURE 
Only one discount is permitted. 


AFFILIATION MEMBER # 


PAYMENT INFORMATION 


Payments must accompany application. Please make checks pay- 
able to ACM Inc., and mail this application to: ACM, P.O. Box 
12114, Church Street Station, New York NY 10249. 


Total Amount: $ 


Notes: 
Overseas Members: |f you'd like to join ACM please write ACM 
Headquarters for an Overseas Membership Application. Mention 
this issue of Computerworld and you'll still receive a free book. 
Member No y ‘SuChtry_ api 


FOR OFFICE USE ONLY 6S eee 
rr ct 
Association for Computing Machinery 


11 West 42nd Street, New York, NY 10036 
(212) 869-7440 « Telex: 421686 








Curt 


LINE 


APPLICATION ALONG:- DOTTED 





Talking With 
Adam Osborne 


Computerworld / Extra! 
Page 20 


like. By 1974 I had a nice little com- 
pany called Osborne and Associates 
with 15 or 16 people. Most of what 
we were doing was small business 
systems programs, but all the money 
we made from technical writing we 
lost on those programs. 

Well, in 1974 we went into the next 
recession, and that hurt General 
Automation very badly. There was a 
huge management shakeup and all 
the people we had been working 
with were thrown out, us along with 
them. I was getting very disillu- 
sioned with technical writing. We 
would produce a document and it 
was almost axiomatic that if the doc- 
ument were to succeed in the field, it 
had to receive bad reviews from en- 
gineering. There was no way you 
could win. 

I decided this really wasn’t a good 
business after all, and the program- 
ming had certainly not proved good 
business. What I needed to do was 
try something else. I’d done a lot of 
writing for microcomputer and mi- 
croprocessor manufacturers, so I de- 
cided I’d go into microprocessor con- 
sulting. In order to differentiate 
myself from all the other micro- 
processor consultants, I wrote a book 
called An Introduction to Microcomput- 
ers, which I intended to self-publish. 
I put a price of $7.50 on it and fig- 
ured I’d sell a few and give most 
away. 

But I got a call in December of 1975 
from IMS Associates. They wanted to 
know if I had any copies of The Value 
of Power, a book I’d written for Gen- 
eral Automation. This was the book 
my Introduction to Microcomputers was 
actually modeled on, in terms of for- 
mat and style. It seems they were 
making a computer kit and wanted to 
put in that sort of book so people 
would understand what it was all 
about. 

It’s a funny thing, but I had Intro- 
duction to Microcomputers due out in a 
week. I took them a manuscript, we 
haggled on price and they phoned in 
an order for 10,000 copies. I decided 
they were either out of their minds 
or onto some new aspect of the in- 
dustry I had never heard of before. 
The latter was the case. 

It was the first and only book on the 
market and the copies were just gob- 
bled up. I decided this was the busi- 
ness really, rather than consulting. I 
printed 10,000 more, converted it 
into Volumes 1 and 2 and was in the 
publishing business, which I had 
pretty much to myself in early 1977. 
In 1979, McGraw-Hill bought the 
company because we were doing 
quite well. 


So you were now in the publishing 
business. 


Yes, and in 1976 I started writing 
my “From the Fountainhead” col- 
umn for Interface Age magazine. That 
column was initially supposed to be 
just a regional report on northern 
California, but it quickly developed 
into a lot more. I started taking pot- 
shots at some things, some of which I 
shouldn’t have. For example, I dis- 
covered that a lot of kit makers were 
buying seject parts to make their kits 
cheaper, so the kits wouldn’t work. 
Hobbyists would assume they them- 
selves had clobbered the part. 


From that I went on to look at all 
kinds of other frauds. I discovered a 
lot of companies were advertising 
products they didn’t have, while 
they were telling people to send in 
their money. The companies would 
cash the checks and then try to build 
the product. I went after that one and 
before very long had become a little 
bit of a folk hero among users and a 
little bit of a bastard among manufac- 
turers. 


So you actually became an industry 
observer. 


Well, I did get a tremendous 
amount of input. I saw what was sell- 
ing and what was doing badly. I saw 
the mainstream of the business de- 
velop. I saw CP/M, C Basic and M Ba- 
sic emerge. I saw companies fold 
simply because of lousy manage- 
ment. I’d go out and talk to some of 
these people and I couldn’t believe 
what I’d heard. They wouldn’t admit 
luck.had anything to do with where 
they were. It was their brilliant acu- 
men. 


Within this scenario we saw the 
emergence of a few well-run compa- 
nies, like Apple. They had an off- 
brand product and an idea that was 


out of mainstream, which succeeded : 


simply because people wanted some- 
thing reliable. Radio Shack’s product 
was adequate. Of course they are a 
big company. Commodore was a 
moderately stable company, but was 
selling mostly outside the country. 

By 1979 the mainstream of the in- 
dustry had all but disappeared 
through bad financial management, 
and there was nothing left but those 
on the periphery. Apple, Radio 
Shack and Commodore, which did 
not represent the mainstream, knew 
little or nothing of where the micro- 
computer industry had come from. 
They were now rapidly turning their 
backs on all of the industry concepts 
and becoming minicomputer-like 
companies. 

“Hey, this is ridiculous,” I thought. 
The solution was obvious: Come out 
with a very inexpensive product that 
was industry-compatible in hard- 
ware and software and then just car- 
ry on the momentum we had before, 
as Imsai or North Star or Vector 
Graphic had done. 


Did those companies have compatibil- 
ity? 


They would have all had compatibil- 
ity. They were Z80-based products 
that looked the same and ran the 
same software. And Apple would 
have never gotten off the ground. 

It wasn’t that the others were dis- 
honest; they were just disorganized. 
The Apples and Radio Shacks were 
able to behave with fiscal responsi- 
bility, which is why they did well — 
not anything to do with the product. 
In fact, the product was wrong, but 
that was secondary. For a while, I 
told people what I thought they 
should build and nobody did. So I 
built it. And that’s the story. 


Some say that in the American way of 
doing business, people tend to under- 
estimate the importance of the prod- 
uct. 


I think I’ve noticed that a lot of peo- 
ple’s minds tend to ossify fairly 
quickly. The minicomputers of the 
late ‘60s weren’t nimble-witted 
enough to see the micro come along. 
We are seeing the same thing right 
now with a lot of micro companies 
afraid to take the bold next step. It’s 
probably the result of the industry’s 
moving so fast that the people and 
their businesses don’t have time to 
mature before the next wave comes 
along. Many of them won’t survive, 
but I think the industry will start to 
stabilize within five to eight years. 


What will it be like then? 


You will have a broad spectrum of 
products, of course, but basically you 
are going to see computers sell very 
much like hi-fi systems — you turn it 
on and make it go. It’s a useful appli- 
ance. It’s cheap. It will come into the 
home, not to balance the checkbook, 
but as a word processor. Everyone 
writes letters. People will attach it to 
the telephone and it will become an 
electronic mail station. 


What other technical revolutions do 
you expect? 


I think the next big one is the one 
we were talking about at dinner last 
night, biological logic. I think the 
hurdles theyll face will be a little bit 
larger than the ones you thought of 
and it’s going to be five years or 
more before they are able to build 
anything that’s economic and useful. 
Computers will still be an appliance; 
they will never change the nature of 
human beings. 


But how do we get people to embrace 
computer technology when it seems 
so many are resisting it? 


It’s going to be a combination of 
evolution and necessity. On the one 
hand, we will make these devices 
easier to use; on the other, the eco- 
nomic imperative of using one will 
help us. After a while, executives 
will discover they can’t avoid using 
these devices — they'll just have to 
do it. And as they see themselves 
having to do it, they will also see 
products coming along which are 
even easier to use. 






























Will touch-sensitive screens or voice 
recognition systems make computers 
easier to use? 


Nah, those are gimmicks. Hitting a 
key on the keyboard is an awfully 
simple way of doing things. The 
more gimmicky you get, the less in- 
terested I am. You have got to start 
with the bread and butter — word 
processing — and the rest falls into 
place very quickly. They find that, 
hell, this isn’t such a big deal after 
all. I do a lot of word processing and 
electronic spread sheets. I haven’t 
gotten much further than that. 


Do you think we'll have more highly 
skilled people in the automated office 
of the future? 


Much more highly skilled, because 
they are going to have to cope with 
these machines, and that means they 
must be much more productive. Cler- 
ical work will be a lot more challeng- 
ing because people will be using fair- 
ly powerful machines to do 
relatively powerful tasks. As a result, 
there will be more competent people 
there. 


Where will they be trained? 


That’s a problem. One area of edu- 
cation that is overlooked right now is 
the trade school approach to prepar- 
ing office workers. Secretarial col- 
leges should now be teaching a fair 
amount of computer literacy to stu- 
dents. A lot of junior colleges are do- 
ing it, but it’s unfocused. There isn’t 
a department that teaches you how to 
go into the office of the future as a 
secretary /administrative assistant to- 
tally familiar with the business ma- 
chines of today. 


How will we get good people? 


At the moment, the problem is that 
people perceive themselves as not 
having any really significant de- 
mands made of them, and certainly 
no special recognition for their ef- 
forts. That’s the problem, and it was 
summarized very much by a letter to 
Ann Landers I read. A teacher wrote 
in from some place that had had tre- 
mendous floods; she said she had 
been complaining for two years 
about these lazy truancy-happy stu- 
dents who do nothing but drugs and 
run off in the middle of the day to 


have sex. And then all of a sudden, 
there they all were, piling up sand- 
bags and helping people in trouble. 
The moment there was any real de- 
mand made of them and they felt 
there was some point to it, they were 
out there doing it like anybody else. 

That's the point: too many options 
and not enough recognition. 


How about employee relations at Os- 
borne Computer Corp.? 


The one thing I’m trying to concen- 
trate on here is the concept of the 
team spirit in corporations. I believe 
this is the secret of Japan’s success: 
Everyone from janitor to president 
feels they are working on the same 
team because they are going to be 
mutually rewarded. In America, too 
often company management is inter- 
ested in rewarding company man- 
agement and stockholders, while 
employees have to fight for every- 
thing they are going to get. You get 
an antagonistic situation, which re- 
sults in collective bargaining. That's 
wrong. What we need to do is a col- 
lective corporation. 


How did you come to this point of 
view? 


I have felt it for a long time and 
have seen the effects of management 
style from working in large compa- 
nies. I’ve been on the receiving end 
of it most of my life, and I’ve seen 
that the people around me would 
have been happy, would have given 
their best efforts, if they felt anybody 
gave a damn or would listen to them. 
So I give a damn, I care, I listen and I 
make sure everyone gets rewarded. 
We give stock options to everyone, 
not just to senior management. We 
give bonuses to everyone, not just to 
senior management. I’m establishing 






quality circles. I go around the shops 
myself. I encourage people to come 
talk directly to me. I’ve told people 
in the shop, “If you wouldn’t buy it, 
don’t pass it.” 


Where have you established quality 
circles? 


Everywhere. Production, quality as- 
surance, employee relations and mo- 
rale and customer relations. In each 
quality circle we have five people 
from the different groups of the 
company, and they talk about what 
goes on and bring up problems. 
Somebody from the dealer customer 
relations area says, “Hey look, you 
guys in production are causing this 
kind of problem,” and the people in 
production will say, “Well, this is the 
problem we are having from our 
end.” They talk to each other and 
eventually they identify a problem 
they can bring to my attention. They 
are required to send me a memo fol- 
lowing every meeting, and I’ve in- 
formed everybody these memos will 
have the weight of managerial deci- 
sions. 


According to Business Week, you will 
not always be involved at Osborne 
Computer Corp. 


I said I am keenly aware of the fact 
that there are entrepreneurs who can 
drive a company into the ground as 
fast as they build it up, and I’m an 
entrepreneur. If I cannot change and 
run a large company I'll move on, 
but I’m sure as hell trying to change 
and stay. 


Are you planning to change your 
maverick image as well? 


Being a maverick involves saying 
more of what I mean at any time. I 


Adam Osborne’s 
Final “From the Fountainhead” Column 


In this last column I will explain 
why I started a new company, and 
why I chose to build a new micro- 
computer. 

The microcomputer industry has 
lost its momentum. It is no longer 
living up to its potential. 

Our industry has come a long 
way since I wrote my first “From 
the Fountainhead” column for In- 
terface Age back in 1976. 

The popular press likes to identi- 
fy the present leaders in the mi- 
crocomputer industry as farsight- 
ed geniuses who either invented 
the microcomputer or designed 
the best products. That is rubbish. 

Apple, Commodore and Radio 
Shack never were innovators, and 
yet the microcomputer industry 
was born of innovation. The early 
amateurs were innovators, which 
is why some of them survived, de- 
spite their lack of business finesse. 
The innovators are gone; that is 
why the microcomputer industry 
has lost its momentum. 

Apple, Commodore and Radio 
Shack are now building small 
minicomputers, complete with 


unique operating systems, unique 
programming dialects and unique 
application software. 


‘Truths’ 


These truths of the microcom- 
puter industry need to be redis- 
covered: (1) we must build micro- 
computers that execute industry- 
standard software; (2) we need to 
continue driving down the cost of 
computing power, and that calls 
for new design concepts. 

It is absurd when the industry 
leaders each produce microcom- 
puters with unique operating sys- 
tems, programming-language dia- 
lects and applications software. 
These stale old minicomputer-in- 
dustry notions will cripple our in- 
dustry. 

The real mandate of microcom- 
puter hardware manufacturers is 
to build machines that execute 
programs built by a broad range of 
software companies. That is the 
only way the microcomputer in- 
dustry will live up to its potential. 


Infoworld, April 13, 1981. 





Executives will 
discover they can’t 
avoid using 
computers — 
they’li just have to 
do it. 
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don’t think I need to change 
the maverick image in order 
to run a sound company. 


In your book, Running Wild, 
you said there are places we 
shouldn’t use computers. 


Yes. In balloting, for in- 
stance, I just feel that the 
slightest chance of fraud 
isn’t worth it. If we are going 
to spend a little bit more 
money for counting or if we 
have to wait longer, fine. We 
all know that rigging is pos- 
sible — it’s very easy to do. 
It’s not the outsiders I’m 


Talking With 
Adam 
Osborne 


worried about, it’s the people 
running it. 

Electronic funds transfer is 
the next place where I have 
lots of problems, because the 
potential for fraud is going 
on all the time. I’ve heard of 
banks that are doing funds 
transfer on public-access net- 
works. Two years ago, I is- 
sued a public challenge to 
any bank that would guaran- 
tee in writing not to prose- 
cute me that I would steal 
$10 million from them via 
wire fraud. We weren't actu- 
ally going to rip off the bank; 
in fact, we were going to call 
the bank president and ask 


him to come and get his 
money. We'd have a $10 mil- 
lion cashier’s check waiting 
for him. Of course, no bank 
took me up on the offer. 

As for the stock exchange, 
my God! — there has never 
been an opportunity for 
fraud like that. Who is going 
to count the shares? Who 
really knows who owes 
what? The auditing prob- 
lems are a total nightmare. 

I think it’s madness. The 
fact that my views are not 
widely shared isn’t going to 
stop me from having them. 
The point is, I’m not going to 
make a career of going out 


THERE'S ONE KEY FACT THAT DOESN'T 
SHOW UP IN OUR CRT SPECS. 
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find is that many of 

America’s top corporations 
bought our CRTs. But 

when you read the spec 
sheets, it’ll be easy to see 

the value they saw. 

Take the microprocessor-based Teletype’ 4540 
terminal. This cost-effective 3270’ compatible sys 
tem now Offers local connect, in addition to clustered 
and single display workstations, for applications 
involving inquiry response, data entry and retrieval. 

Human engineering exemplifies the 4540's 
value with features like conveniently located 
controls; tactile feedback; adjustable key boards; 
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diagnostics help you locate 


areverse image Cursor; 
smudge-resistant, etched 
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problems before they become bigger problems. 
And modular design permits easy component 
replacement to speed repairs. 

These product features, coupled with a strong 
service organization and readily available 
inventories, enhance the 4540's overall value 
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our CRT specs, it certainly 
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up in our CRTs. 


BT @ Teletype Corporation. 5555 Touhy Ave., Dept. 3223-F, Skokie, IL 60077. Tel.1 800 323-1229 
“Teletype” is a registered trademark and service mark of Teletype Corporation 


and doing something about 
all this. I’ve got too much 
else to do. 


For example? 


Well, I’ve got the novel I’m 
working on. I’m very con- 
cerned by the possibility that 
our present is one of histori- 
cal transitions where the 
freedoms and democracy we 
have are not by any means a 
steady state, and that we are 
heading right back into an 
autocratic world devoid of 
freedoms. The reason for this 
is that the majority of the 
population cannot cope with 
freedom. There are too many 
choices, and they are fright- 
ened. We now see a few kids 
running off to join the 
Moonies or some _ other 
group that will make all their 
decisions for them. 

And after we've had two or 
three or four more reces- 
sions, someone who thought 
he was set for life will find 
he is suddenly out of work 
and joining a bread line. One 
day people will start saying, 
“Heck, you know, I'll give 
up my aspirations for the fu- 
ture for the guarantee that I 
can keep what I’ve got.” 
When that happens, you are 
in for an autocracy. At that 
point, people will vote for 
anyone who will say, “I will 
make your life secure.” 

The story begins sometime 
in the late 21st century, 
when the only countries left 
which are democracies are 
the U.S. and Canada. When 
the U.S. goes autocratic and 
they get rid of the one man, 
one vote, it all becomes a hi- 
erarchy and the corporations 
run the country. The liberals 
and democrats are pushing 
defense spending and aero- 
space spending all they can 
because it’s a hostile world. 

We build a couple of star 
ships, which go into moth- 
balls, because nobody wants 
to go into space. But then the 
democrats take off with the 
two star ships and head for 
where they can find another 
life. They settle down and 
colonize and 500 years later, 
when they’ve developed the 
ultimate democracy, they 
come back to Earth — which 
they haven’t communicated 
with for hundreds of years 
— to learn what's going on. 
They find this static society 
— a total anarchy. There is 
no law, but there is a caste 
system. 

But there is nothing more 
boring than an author telling 
you about the novel he’s 
writing. 


Aside from the novel and the 
Osborne-1, what's next on 
the horizon for you? 


Don’t know. If I had any 
idea, I’d be doing it. @ 
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The notion of a Japan, Inc. operating all the way down the line 
is really a B-movie image. 


| went to Japan for the better part of a month to isolate 
those elements of the Japanese character and methodology 
that might make the fifth generation possible. This, then, is a 
non-Japanese view, a view of one who, over the course of the 
year preceding the visit to Japan, had read every bit of fifth- 
generation literature he could find. 


On the one hand, it is perhaps a skeptical view; on the 
other, it is also more 2ncouraging, for, in a sense, the fifth gen- 
eration can be said to have succeeded already. Indeed, since 
the project was announced, it has become almost impossible 
to have a discussion with any computing professional about 
the next 10 to 15 years without Japan and the fifth-generation 
project entering the conversation within the first five minutes. 


We begin here, however, with the following facts: 


¢ Work on the fifth generation has now seriously begun. 

The almost ad hoc meetings of the.last three years are over, 

money has been allotted, a research team has been brought 

® together and that team knows what sort of system it is initially 
setting out to build (see Figure 1 on Page 25). 


¢ The fifth generation depends on substantial advances 
in very large-scale integration (VLSI). Those advances are 
coming. As | write, a megabit read-only memory (ROM) sits in 
front of me on my desk, and the megabit random-access 
memory (RAM) is probably not much further away than two to 
three years. 


e The Japanese study of devices is important and has 
radical elements to it, elements worth thinking about further. 
We shall return to those. 


¢ The Japanese have systematically and correctly identi- 
fied some key areas in need of further advances to make the 
fifth generation possible. In many of them, research and devel- 
opment is already well advanced. 


e The fifth-generation program is not the only advanced 
program in progress. The Japanese are committed to a super- 
computer project that will have a radical impact on the future of 
computing, whether or not the fifth-generation project suc- 
ceeds. Long before that, Japan will have introduced many oth- 
er ‘‘giant’’ computers. As much supercomputer development 
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is probably in process in Japan as on 
the rest of the planet put together. At 
least four systems aiming at Cray 1- 
equivalent power or above are now 
under development. Three of those 
are scheduled to be announced and 
delivered within the next two years. 

¢ The Japanese are already looking 
beyond the fifth generation. Next on 
the schedule is a project straight out 
of science fiction, the intelligent ro- 
bot. It will begin in 1983 with fund- 
ing of $70 million. 


Fifth Generation 


On the first of June, after about 
three years of discussion, the Insti- 
tute for New Generation Computer 
Technology (Icot) formally came into 
being as the staff walked through the 
door and began work. Today there 
are about 50 researchers, all operat- 
ing from the 21st floor of a major 
bank building in downtown Tokyo. 
The location in a bank building is en- 


tirely appropriate because the real 
costs of the fifth generation will be 
huge and will go far beyond any 
costs so far announced. 

The fifth-generation project de- 
pends heavily on R&D being done 
under other headings, separately 
funded by government and the eight 
electronics companies involved. Icot 
will have close links with many oth- 
er research projects, most notably 
those of the all-powerful Ministry of 
International Trade and Industry 
(Miti) and its Electrotechnical Lab- 
oratory (ETL) at the “Science City” of 
Tsukuba, where much of the device 
and sensor research that must be 
done before the fifth generation can 
reach its full flowering is being car- 
ried out. 

The fifth generation will herald a 
number of revolutions. Not the least 
of these will occur in Japan, and that 
process has already begun. The re- 
searchers, including Research Direc- 


Only one publication in the computer 
field offers weekly frequency, 
newspaper format, paid circulation 
and editorial excellence 


all together. 





We think that’s why we're 


the most successful. 


By almost any measure (including the Folio 400 list) 





Computerworld is one of the most successful specialized 
business publications in the world. And we achieved 

that success in 15 years, because, we believe, we had a 
better idea. Or maybe we should say four better ideas: 


1. Weekly Frequency. 


SEE TN I I 
In a business that changes as rapidly as ours, there is a 


real need for weekly publication. As one of our ads 
says: “If the auto industry had done what the com- 
puter industry has done in the last thirty years, a Rolls 
Royce would cost $2.50 and get 2,000,000 miles per 
gallon.” According to some research we've seen, 
weekly frequency also has benefits for advertisers 
wanting to increase the impact of their campaigns 
over time. (We'd be happy to send you a copy.) 


2. Newspaper Format. 


Our newspaper format is also geared to a rapidly 
changing field because it allows our readers to get the 
greatest amount of information in the shortest 
amount of time. We don’t cover a few things in depth, 
like a monthly magazine, but hundreds of things 
quickly. We provide the information our readers need, 
in the amount they need, and in a format they can 
cope with efficiently. Research shows that more than 
85% of our readers scan our newspaper from front to 
back, looking at every page, and stopping to read arti- 
cles or ads that catch their interest. 


3. Editorial Quality. 


We have devoted a lot of attention to the quality of 
our editorial product, including regular research 
among our subscribers. And we think our philosophy 
of paid circulation has been an important contributor 
to our editorial quality and integrity. As one of our 
ads put it: “Our editor can’t be bought. Our sub- 
scribers have already paid for him.” 


4. Paid Circulation. 
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Paid circulation is the hard way to big numbers, and 
most advertisers and agencies want to see those num- 
bers. But we believe that paid circulation is worth the 
lost revenue and extra trouble, because it means extra 
reader involvement and support. All of our significant 
competitors offer free subscriptions, so our subscribers 
have always had several no-cost alternatives to choose 
from. That makes our rapid circulation growth over 
the years an even more impressive indication of the 
fact that we are providing a uniquely important infor- 
mation service. 
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Computerworld now has more than half-a-million 
computer-involved readers around the world every 
week, and we'd be happy to tell you a lot more about 
us and them. Just call your local sales office or Don 


Fagan, Vice President, Sales at (617) 879-0700. 
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tor Kazuhiro Fuchi (who came from 
ETL), and the team’s key specialist in 
architecture, Dr. Uchida, are young. 
They are in their 30s, and the team 
that surrounds them is even youn- 
ger. The handful of the elderly con- 
nected with the project — and the 
driving force in setting it up — sit on 
committees peripheral to the pro- 
ject’s achievement. Prof. Tohru Moto 
Oka of Tokyo University; Takuma 
Yamamoto, president of Fujitsu, Ltd. 
and Icot’s current chairman; and So- 
zaburo Okamatsu of Miti, all say the 
same thing: This is a young man’s 
project. It requires new ideas. If they 
have to break with Japanese custom, 
with age seniority, to achieve their 
goals, then so be it. They do not put 
it quite so bluntly as I have — that, 
too, is Japanese custom — but their 
meaning is clear. One could reflect 
that, given the ambitions of the pro- 
ject and the time it will take, those 
undertaking it had better be young at 
the start if they are to see it through. 
But that would perhaps be too cyni- 
cal. 

Icot’s first product is due in three 
years or so, a data flow machine in 
some form of VLSI, an extended, 
though still sequential, Prolog en- 
gine. It is going to take some time to 
design because many subsidiary ar- 
eas need further research. Much of 
what passes for software will in fact 
be in VLSI. Fuchi expects to have a 
fifth-generation personal computer 
within three years. It may have limit- 
ed capability, but it will take its place 
within the ancestry of the ultimate 
fifth generation. It will be the devel- 
opment tool on which fifth-genera- 
tion ideas and proposals will be test- 
ed. 

The ideas are still sketchy, for the 
institute is still very new. So new 
that at the time of this writing the 
first year’s budget (Yen 423 million 
or roughly $1.75 million) had been 
assigned, but the method by which it 
was to be disbursed had still not been 
worked out. In the second year, if it 
can win its budget battles with the 
Finance Ministry (the Japanese have 
these battles, too), Miti expects to 
spend about $40 million. 


Ultimate Systems 


The Japanese ambition is to build 
systems that have built-in problem- 
solving and inference functions, 
manage their own knowledge bases 
and present intelligent interfaces to 
the outside world. 


How will Icot go about this? And 
why will they start with data flow 
and Prolog? In the case of data flow, 
all the participants are fueled by the 
beliefs that von Neumann architec- 
ture has been taken as far as it can go 
and the architecture of the future is a 
parallel one. We can achieve systems 
that show some signs of intelligence, 
as humans understand it, only by go- 
ing parallel. “Turing was right for 
the times, but the times are chang- 
ing,” Research Director Fuchi said. 

“We are setting out to create what 
could be classed as special-purpose 
machines. If you go that route, you 
are free from compatibility prob- 
lems,” Uchida stated. 

“I do not think data flow is neces- 
sarily the final solution, but it is a 
good candidate,” Fuchi added. 

Speaking of Prolog, Fuchi contin- 
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Machine translation system 
* Vocabulary size: 100,000 words 


through intervention by man. 


Consultation systems 
* Specimen applications 
¢ Medical diagnosis 


* Computer user consultation 
* Computer systems diagnosis 


* Inference rules: 10,000 or more 


ued, “It is not Prolog itself which is 
interesting, but the logic on which it 
is based. It overcomes the deficien- 
cies of Lisp and its basis on determin- 
istic logic, without provision for al- 
ternatives. We can now afford to 
build a machine based on the predi- 
cate calculus.” 

Fuchi is in the driver's seat, and this 
enables him to say what program- 
ming purists have been saying for 
the last quarter of a century. Further- 
more, he means it: 

“We should be able to write pro- 
grams as if there were no speed or re- 
source constraints. The programmer 
should not have to worry about re- 
source allocation; he should just be 
able to write his statement and not 
have to pay any attention to the ma- 
chine.” At one level, Fuchi knows he 
is setting out to devise that very ma- 
chine. And he knows something 
else. The young may be in charge, 
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Modules for individual functional mechanisms for 
| knowledge base subsystem 


Knowledge base basic mechanism 


Parallel type relational and knowledge 
operation mechanism 


Relational database mechanism 
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* Translations among multiple languages 
Machine to guarantee 90% accuracy, with remaining 10% to be processed 
System to be an integrated system where computers participate in individual 


Stages ranging from text editing to printing and of translations. 
* Total costs involved to remain at 30% or lower than for human translation. 


* Natural language comprehension 

* Mechanical equipment computer-aided design 
«. Number of objects: 5,000 or more 
* Semi-automated knowledge acquisition 


¢ Interfaces with system: Natural languages and speech 
¢ Vocabulary size: 5,000 words or more 


Figure 1. Subjects and 10-Year Targets for Basic Applications Systems 





Initial stage: Development of basic computer technology 





but to make that statement in public, 
he has had to go through the process- 
es leading to consensus. Everyone is 
committed to these view points. 
Another echo of that consensus 
could be heard at the Electronics Pol- 
icy Division of Miti when I ques- 
tioned its head, Okamatsu. Okamatsu 
is the chief promoter of the fifth gen- 
eration; he has to fight the budget 
battles. He made it q:ite clear he ex- 
pects the fifth-generation project to 
receive the funds it needs, however 
much they may be. If something has 
to give, it will be funds allotted to 
the support of other programs. Build- 
ing a consensus in Japan is absolute- 
ly critical to change and to progress. 


Building Blocks 


But what will be used to build the 
fifth generation? Within this three- 
year time scale, probably silicon. 
Some Japanese would like to see how 
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Figure 2. Stages of Fifth-Generation Research and Development 


Final stage 


far silicon can be pushed. But will it 
be silicon in the long term? What 
will be the building blocks for the 
systems built five to 10 years from 
now? 

The argument raging in electronic 
Japan today is not between the advo- 
cates of silicon and everything else, 
but about everything else. The agree- 
ment seems to be that, although sili- 
con might provide the bedrock tech- 
nology of conventional computing as 
far forward as we care to look, it will 
not do for the new devices the Japa- 
nese want to build. 

On one side are the advocates of the 
Josephson junction, on the other, 
those for gallium arsenide. Gallium 
arsenide will not give the speed of 
the Josephson junction, but it does 
have the characteristic that it can still 
operate with speed improvements at 
ambient temperatures. The argument 
is further complicated by the pres- 
ence of Fujitsu, which is pushing for 
its variant of gallium arsenide, which 
it calls High Electron Mobility Tran- 
sistor (Hemt). Hemt has one charac- 
teristic: Although it needs to be 
cooled to achieve improved speed, it 
does not need cooling to the same 
near-absolute-zero temperature of 
the Josephson junction. 


Means Toward the End 


“T think the fight comes down to a 
choice between Josephson and Hemt 
for numerical calculation and fast 
processing, with gallium arsenide 
being clearly practically superior for 
image processing,” Moto Oka said. 
Image processing is a key Japanese 
preoccupation. 

Moto Oka was the father of both the 
fifth generation and the supercom- 
puter projects, and his views are cru- 
cial in the choice of gallium arsenide 
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“‘We should be able 
to write programs 
as if there were no 
speed or resource 
constraints.”’ 












































































































































































base mech 
(realized 





Base software | | 


ee 


Basic applications system software 











Computerworld / Extra! 
Page 25 


Behind 
The Fifth 
Generation 





or Josephson junction. The argument 
over choice of devices is a serious 
one, for two very basic but dissimilar 
reasons 

One is almost a question of philoso- 
phy: “The strength of the Japanese 
electronics industry is in cookery. 
They will take devices and tinker 
with them, seemingly without end. 
They will stretch them in all possible 
ways until they find something that 
can be made to work, which has the 
right economics to it and which the 
market will accept. And the Japanese 
know that this is where one of their 
major strengths lies, which is why 
they have these arguments,” said Dr. 
Graham Marshall, the British Embas- 
sy’s scientific counselor and an elec- 
tronics specialist regarded by many 
as one of the best observers of the 
Japanese electronics scene. The Japa- 
nese approach is the reverse of the 
American or British, which would 
take a systems or top-down ap- 


proach. The Japanese build from the 
bottom up. After tinkering with the 
components, they then see what can 
be built. 

The second reason why the choice 
of device is important is different 
from the first and will lead into some 
quite complex territory. It can per- 
haps best be stated in the form of a 
problem. What the Japanese ‘have 
postulated in the fifth generation 
and the supercomputer project are 
systems as much as 10 times faster 
than the speed they expect from the 
current devices. 

However, that statement assumes 
the systems are based on von Neu- 
mann architecture, and the one thing 
everybody is quite clear about is that 
they are not building such systems. 
All the Japanese research experimen- 
tation is now into parallel architec- 
tures of some type. If you cannot ex- 
pect the speed from the existing 
architecture with new devices, then 


Engineering Excellence 
at ITT Courier 


ITT Courier Terminal Systems, Inc., continues to be 
an innovative leader in the design and manufacture 
of computer terminal systems and peripherals. We 
are recognized for our standard of engineering 
excellence and maintain our position by seeking 
talented and experienced engineering professionals. 


If you are interested in joining our team of experts 
and exploring career opportunities with an industry 
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Staff Engineer Color Displays 

You will be responsible for the design and develop- 
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deflection circuits and video amplifiers, and BSEE, 
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Staff Engineer Hardware 
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Senior Research Engineer 
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required 


Systems Architect 
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sion of our product lines 


You will also analyze and establish the trade-offs 
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tation. Demonstrated success in hardware and soft 
ware development in computer systems involving 
telecommunications and recent experience in sys- 
tems design required 


Software Staff Engineer 

You will assume the lead technical engineering 
position for software product development. You 
must have a proven track record for innovative 


design and have ability to provide technical 
leadership. 


Software Engineers 

You will participate as a key team member in the 
development of product software. These positions 
require experience in assembly language program: 
ming for product development. 


Senior Analog Engineer 
You will develop raster scan CRT displays utilized 
in information display systems. Familiarity with 


wide angle deflection systems, tuned flyback trans- 


former deflection/second anode supply topology, 
pulsed video amplifiers and total system integration 
is desired. A BSEE is preferred 


Electronics Design Engineer 

You will be responsible for the electronic design 
product structure, and manufacturability of compu- 
ter terminal subassemblies such as keyboards, 
power supplies, and video monitors. A minimum of 
8 - 10 years of digital and analog design experience, 
with heavy exposure to the manufacturing environ- 
ment, is required. Demonstrated skiils in a manufac- 
turing environment, and a BSEE with advanced 
work in EE, CS, or IE are required. 


Mechanical Design Engineer 

You will be responsible for the packaging, product 
structure, and manufacturability of computer ter- 
minal subassemblies. A minimum of 8 - 10 years 
of hands-on design experience, with heavy exposure 
to product structures, IE and the manufacturing 
process is required. A BSME or BSIE with ad- 
vanced degree work in IE (or equivalent exper- 
ience) is required. 


Design Group Leader 

You will be responsible for planning and design of 
computer terminal hardware subsystems. This posi- 
tion requires a combination of hands-on design, 
administrative, and supervisory skills to be applied 
to power supplies, keyboards, video and other sub- 
assemblies. A minimum of 12 - 14 years of analog/ 
digital hands-on design experience, with project 
management and supervisory responsibility, and a 
BSEE, with advanced work in EE, IE or Business 
are required. 


At ITT Courier, your contribution means career 
growth opportunities and reward. In addition to 
excellent salaries, we provide an outstanding fringe 
benefits package. Interested candidates should 
send resume and salary history to: Pat Taylor, 
ITT Courier Terminal Systems, Inc., P.O. Box 29039, 
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the architecture itself needs to be 
changed. 

But that’s not all that needs to 
change. Two other possibilities are: 

¢ Don’t simply change the hard- 
ware architecture, but change the to- 
tal systems architecture and micro- 
code as much as possible. (We shall 
return to this.) 

¢ Look even more fundamentally at 
the devices themselves. Is it possible 
the limitations of silicon, to say noth- 
ing of the new devices, are limita- 
tions of perception, rather than limi- 
tations inherent in, for instance, 
silicon itself? We build these compo- 
nents out of a planar technology; 
that’s the way we know how to build 
them. But is technology fundamen- 
tally limited to a planar technology? 
Are solid-state electronics essentially 
limited to two dimensions? Obvious- 
ly not. Three-dimensional solid-state 
electronics has long been a feature of 
science -fiction as well as. science. 
Some engineers at Plessey, the Brit- 
ish electronics group, were thinking 
on three-dimensional lines as early 
as the late 50s, when they were told 
to drop those wild, way-out ideas 
and concentrate on something more 
immediate. 

Three systems of Cray 1 perfor- 
mance or better are under commer- 
cial development, and all are due to 
hit the market within the next 18 
months: One, from Hitachi Ltd., is a 
general-purpose processor with an 
integrated array processor; one is 
from NEC, a pipeline machine; the 
third is from Fujitsu and is claimed to 
be a twice-Cray-1 performance pro- 
cessor, which is scheduled for deliv- 
ery in the winter of 1983-1984. 

Fujitsu is also building a fast Fouri- 
er transforms front-end to a Fujitsu 
GP 280 for Japan’s Nobeyama obser- 
vatory, a 1,000-element VLSI box to 
search for low-level signals. 

There also seems to be an interest- 
ing but shadowy project in the back- 
ground, an experimental supercom- 
puter of von Neumann architecture, 
which tries to stretch silicon to its 
limits. It is variously described as be- 
ing of anything from one to 100 
times more powerful than the Cray. 
Part of the reason for this indepen- 
dent project is said to be that Fujitsu 
is playing long-term politics. Fujitsu 
is said to be betting it can pursue de- 
velopment beyond the rest of its 
competitors/ collaborators — so that 
whatever finally appears on the mar- 
ket as the Japanese supercomputer, 
Fujitsu will end up making it. 

Earlier this summer, NEC an- 
nounced the results of a Cobol 
experimental machine implementa- 
tion, a medium-scale general-pur- 
pose processor with a Cobol machine 
attachment (the Cobol architecture is 
called Combat), which is the result of 
studies they have been doing since 
the mid-’70s. 

The paper that announced the re- 
sults claimed the machine “consider- 
ably reduces the amount of memory 
required for machine instruction 
storage. Experimental results show a 
reduction of between 17% and 36%. 
Furthermore, the architecture re- 
duces object program memory access 
frequency by 25% to 44%. “Overall 
program execution time for the com- 
bined Cobol machine and a host pro- 
cessor is improved 1.2 to 3.5 times.” 
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Its chief architect, NEC’s Mamoru 
Umemura, said simply, “The more 
complex the statements, the faster 
the gain.” If genuine (and I have lit- 
tle doubt it is, even when you read 
the small print and the qualifiers), 
that is a substantial set of perfor- 
mance improvements. 

It is also axiomatic that fifth-gener- 
ation systems should be, to use the 
current cliche, “user-friendly.” 
Much of the current long-term re- 
search, therefore, is into vision sys- 
tems and voice systems. When ques- 
tions are raised about problems in 
those areas, they reply that the an- 
swer is 10 years out — which is the 
Japanese way of saying, “We know 
this has a solution, but we do not 
know when it will come. All we can 
say is that we do not think it is short 
term and within commercial devel- 
opment time scales.” 

Why this emphasis on vision and 
voice? Because the Japanese office is 
generally still a nightmare. In addi- 
tion, there is no real-time typing and 
everybody wishes there was. So the 
target remains the recognition and 
analysis of continuous speech. 


Reaching a Consensus 


What one cannot fail to note is that 
Japan’s R&D programs are usually 
the result of a consensus. How is this 
consensus reached? A large part of 
the decision-making elite — academ- 
ic, government and corporate — 
went to Tokyo University. In Japa- 
nese social organization, the peer 
group — the university class — 
tends to exert immense influence in 
later years. The class meets and so- 
cializes almost ever after, which 
means that the senior electronics 
men, the senior bureaucrats, R&D 
men and those who become profes- 
sors tend to meet and talk and drink 
together in the evenings. Instead of 
going home, they hang around in 
bars. And what do they do? They 
dream up projects. Certainly the op- 
toelectronics project began its life as 
an evolving set of discussions over 
drinks spread over many evenings. 
But, bars or not, will Japan make it? 

As I left Japan, the first news was 
coming through of what has already 
undoubtedly become known as Ja- 
panscam, the arrests of Hitachi and 
Mitsubishi staff on charges of indus- 
trial spying. We should be wary of 
falling into the trap of thinking that 
this sort of activity accounts for the 
strength of electronic Japan. 

This is not the only spying that 
goes on. I know of Japanese who are 
doing that in the UK, as I know En- 
glishmen and Americans who are 
doing that in Japan, quite legitimate- 
ly. I also know Japanese who think 
one of the main tasks of IBM Japan is 
to watch as closely as possible devel- 
opments in the home-owned Japa- 
nese industry — again, quite legiti- 
mate. 

None of this should be allowed to 
obscure genuine advances Japan has 
made in the last decade. Some have 
said the Japanese challenge has not 
yet really materialized because the 
Japanese are the world’s best copy- 
ists, not originators. I believe they 
are the world’s best copyists, but this 
is not by any means the whole story. 

A look at the mainframe business 
will tell you Japan has not been in it 
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for very long. Fujitsu did not build 
its first large mainframe until the 
end of the ‘60s. This is simply not 
long enough to make the advances 
and mount the serious across-the- 
board challenge one eventually ex- 
pects to see. 

I take little comfort from either the 
past or present of other industries 
into which the Japanese have moved. 
I remember hearing statements from 
industries in the U.S. and Europe — 
camera, watch, tape recorder, televi- 
sion, hi-fi and automobile. Their in- 
vestment over the long term; their 
skill and expertise; the existing mar- 
ket base, distribution networks and 
customer loyalties — all this, they 
claimed, would see them through the 
Japanese challenge. They seemed to 
be saying that there was something 
special about their industries that the 
Japanese would not be capable of ei- 
ther copying or improving upon. 

They are not saying that now. In- 


Most Reliable 


415 Hz UPS 


deed, some are no longer around as 
effective market forces to say much 
of anything. 

I look at that NEC megabit chip on 
my desk and remember the late “60s 
when it was just a dream. It was axi- 
omatic then that someday that chip 
would materialize and just as axiom- 
atic that it would materialize first in 
the U.S. Anything else was incon- 
ceivable. Had someone said to me 
then that it would have come first 
from Japan, I should have laughed. 

Iam not laughing today. @ 





Malik, a veteran of more than a quarter 
of a century of computer journalism, is 
also a television commentator and author 
of several books. His next book, a study of 
the present and future impacts of com- 
puting on the industrialized societies 
American, European and Japanese, is 
called Four Million Years Is Enough. 


In The Computer Room 


© Highest reliability in UPS industry 
due to internal redundancy. It 
keeps running even when a power 
component failure occurs. 


© 20-30% lower energy costs than 
motor generator sets, saving 
thousands of dollars per year. 


@ Low noise level and minimal floor 


space requirements permit 
installation on or near computer 
room floor avoiding expensive 

415 Hz wiring to remote locations. 


®@ Ability to adapt easily from 415 Hz 
to 60 Hz UPS to meet changing 


requirements. 


© Designed with current new IBM 
and Amdahl system requirements 


in mind. 


@ Affords significant tax advantages 
because the mobile FS-3089 415 Hz 
UPS is considered data processing 
equipment instead of building 


equipment. 


ay 





Three systems 

of Cray 1 
performance or 
better are due on 
the market within 
18 months. 





IPM’s Customer Information System is the 
most comprehensive information system 
available for reporting UPS status, power 
measurements, performing diagnostics as 
well as monitoring up to 96 customer 


environmental systems including fire, 


IPM FS-3089 
Uninterruptible Power 
Supply (UPS) system 


International Power Machines Corporation 


3328 Executive Boulevard + P.O. Box 746 * Mesquite, Texas ~~ 


214/288-7501 » Telex: 73-0992 IPM MQUT 


security and air conditioning. 


This IPM FS-3089 415 UPS provides the 
maximum in reliability through internally 
redundant critical components. It is 
compatible with the other members of the 
FAILSAFE UPS family available only 
through International Power Machines. 





*Call or write IPM about our exclusive Disaster Recovery Plan 





Networking standards. 


Nobody keeps your 
Options open li 
Digital. 


_ By now, everyone 
understands the need for 
standard communica- 
tions protocols. Without 
them, an electronic 
Tower of Babel would 
surely ensue. But there Sen ee 
have to be different standards for anrerent? net- 
works. A local-area network is different from a 
wide-area network. A public network is different 
from a private one. 

No single universal standard has emerged. 
Nor is one likely to. There are simply too many 
diverse networking environments, each fulfilling 
specific, mutually exclusive needs. 

That’s why Digital is committed to support- 
ing and, in fact, actively promoting the more 
important standards now surfacing in the various 
environments. 

Our goal is to offer our customers a range of 
standards to achieve any combination of net- 
working objectives. And we’ve been pursuing 
that goal for many years. 

A forward-thinking strategy. 
When we first developed our networking 


architecture, we understood the need for flexibility. 


eC 


We consciously adopted an 
architectural strategy that would 
allow our networking software to 


work freely with a wide range of pro- 
tocols, including some that didn’t 
even exist at the time. 

The success of that strategy is 
now Fecoming apparent. As more vendors enter 
the networking field, Digital is uniquely posi- 
tioned to offer compatibility with the emerging 
protocols. We’ve gone farther than anyone to 
assure that your options are open. 

X.25 and other public networks. 

Digital offers the X.25 protocol for use with 
public packet-switched networks such as 
Datapac (Canada), Transpac (France), and PSS 
(U.K.). 

But when used with our computers, X.25 is 
much more than a simple link. We can provide 
you with the higher-level protocols that will take 
your systems beyond mere communications 
and into the sophisticated functionality that has 
made us a leader in networking software. 
Hierarchical networks. 

Even though we prefer to implement more 
flexible distributed networks, we are amply 
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equipped to support SNA and related 
mainframe-oriented protocols such as e nie 
Batch BISYNC, Interactive BISYNC, f * a Le 
and HASP a ee standards 
ee we are currently 
Local-area networks. ~ Supporting. There are more. 
Digital is one of the original spon- \ 7 But even more important 


sors of the Ethernet™* specification than the number of protocols is 
that has been adopted by a number of \ 4  theattitude we have toward them. 
computer, semiconductor, and office ~* # Weare determined to help you meet 
equipment manufacturers. We recognized _ any kind of networking objective. And 
early on the need for highly reliable local-area our capabilities in that regard are as far- 
networks. We were in on the ground floor of the reaching as they are farsighted. 
definition, development and, now, the imple- So if you’re planning a network, don’t 
mentation of the Ethernet specification. make the mistake of planning just for the 
Distributed data processing networks. present. Talk to the people who can meet 
DECnet;™ Digital’s proprietary networking your current needs and still keep your 
software, is based on a layered architecture. This # options open for the future. Talk to us. 
is the same architectural approach followed in eae Digital Equipment Corporation, 
the model proposed by ISO. Our DECnet eee 129 Parker Street, Maynard, MA 01754. 
offers a wide range of quality networking BROS In Europe: 12 av. des Morgines, 
products, products that allow such y See 1213 Petit-Lancy/Geneva. In Canada: 
sophisticated options as adaptive path —_ Rous Digital Equipment of Canada, Ltd. 
routing, down-line loading, and 4 | Ses ee he tena ee 
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capabilities. ws | 


And so on. We change the way 
We have listed a few of the vEthernet at KeroxCorporeton the world thinks. 
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‘‘A supercomputer is a computer that is 
only one generation behind the problems 


the customer is presently experiencing.” 
NEIL LINCOLN, Control Data Corp. a 
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COMMUNICATION NETWORKS ‘83 


Will Help You Control 
Datacomm Costs Through 
High Technology 


More than ever before, today’s high technology offers 
new, lower-cost alternatives for your communication 
needs. 


And, you can get the information you need on the 
newest ideas, products and services at COMMUNICA- 
TION NETWORKS 1983 Conference & Exposition, Jan- 
uary 31-February 2 in New Orleans. 


Now in its fifth year, COMMUNICATION NETWORKS 
is the nation’s largest professional communications 
conference and exposition. It brings users and industry 
representatives together with up-to-the-minute ses- 
sions, panels, tutorials and product exhibits. 


Nowhere else can you get all that CN ‘83 offers: 


¢ Exhibits of the latest communications equipment by 
top high technology vendors like Halcyon, Harris Cor- 
poration, Northern Telecom, M/A-COM, NEC Tele- 
phone, United Telecom, Scientific Atlanta, Timeplex, 
inc., Rockwell International (to name a just few) with 
demonstrations of the latest systems, hardware and 


techniques to make your networks more efficient and 
cost-effective. 


¢ General Sessions: Opportunities for users, carriers, 
vendors and business and policy makers — with over 
70 sessions on telecommunications, resource manage- 
ment, investment and justification, cost containment 
and new applications through high technology net- 
works. Special interest topics include the use of satellite 
communications, local area networks, packet net- 
works, network interconnection, teleconferencing, 
electronic mail and telecommunications requirements 
for the “‘office of the future.”’ 


¢ Application seminars emphasize user case-history 
presentations on such areas as systems requirements, 
selection of vendors, contracting and user follow-up. 
Special attention will be given to electronic mail and 
office communications (EM/OC) at CN ‘83. Business 
generalists as well as telecomm pros will benefit from 
seminars on basic to advanced applications with indus- 
try specific case histories. 


* In-depth skill seminars are full day classes led by the 
communications industry’s best professional instructors 
including college professors and consultants. The op- 
tional professional seminars will include lectures, class 
activity and session workbook. 


Registration for the conference program is $395. For 


the In-depth seminars, the cost is $275 including lunch 
and text. 


There will be something for everyone during these 
three days of conference and exposition at The River- 
gate in New Orleans. Exposition hours are IO a.m to 4 
p.m on Monday, January 3! and Tuesday, February | 
and from 10 a.m.to 2:30 p.m.on Wednesday, February 2. 


Lunch is complimentary each day to registered attend- 
ees, right in the hall, so you can check out new product 
ideas, meet old friends and renew contacts on the spot. 
Or, maximize your on-site idea time — jog early and 
meet for 7:30 a.m. ‘‘Early Bird Rap Sessions’’ which in- 
clude coffee and pastry. 


Register now by calling Louise Myerow, Registration 
Manager toll free 800-225-4698 (617-879-0700 in 
Mass.). For exhibit information, call or write Judie 
McDaid, Hajar Associates, 280 Hillside Ave, Needham 
Heights, MA 02194, 617-444-3946. 


Zit COMMUNICATION 


1983, 
ala NETWORKS 
Conference & Exposition 


The Rivergate New Orleans, Louisiana January 31-February 2, 1983 
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P communication NETWORKS ‘83 

375 Cochituate Road, Box 880, Framingham, MA 01701 
Telephone: (617) 879-0700 


Please send me information on Communication Net- i 
works Conference and Exposition for: 
{ ) Attendance ( ) Exhibit 
( ) YES! 1 want to attend Communication Networks 
General Sessions and Exposition ($395). 
{ ) In-depth Seminars ($275). 
({ ) Billme ( 
Charge to: 
{ )American Express | 


) Bill my company 


) VISA ( ) MasterCard 


i 
t 
i 
§ 
Exp. i 
Account #: Date: 2s t 
SIGNATURE 
NAME f 
TITLE j 
COMPANY 
PREDIIRESS, «cna i 
TY a a SA i 
Z1P 2 ST ELEPARONE 
{ ) Please send me information on how | can get tapes of 


the 1982 and 1983 Communication Networks Conference ' 
sessions. 
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“THE FORTUNETELLER" By Georges de laTour 


COURTESY OF METROPOLITAN MUSEUM OF ART. 


New Computer Architectures 


The art of fortune-telling has been around as long as people 
have wished to know what their future holds in store. For- 
. tuna was an ancient Roman deity who knew the will of the 
4 gods and ruled over chance and good fortune. Likewise, 
Tyche was the Greek goddess of fate. More than three 
thousand years ago, the sage Lao-tzu used the J Ching, or 
Book of Changes, to divine the future. The Cult of Thoth in 
| ancient Egypt is believed to be the first to use the Tarot 
cards for divination; the gypsies told people’s fortunes with 
| the Tarot throughout medieval Europe. 
zz Herman Lukoff, who was present during the Moore 
_ School experiments with Univac, writes of similar attempts 
a to foretell the future of computers in his book From Dits to 
Bits: “There has been an early forecast that five systems 
would be sold. I had even heard some wild speculation that 
this country could support eight or 10 systems ... the fu- 
ture was certainly unclear.” 

Today, the greatest challenge seems to be attempting to 
define user needs in computing. Just as form follows func- 
tion, computers have been enlisted into the service of man- 

kind to fulfill needs, and these needs have been changing. 





By Jack B. Rochester 





New 
Computer 
Architectures 
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Thus, in turn, computers have been 
changing as well. We’ve seen an evo- 
lution from a time when only two 
people — the operator and the re- 
pairman — knew the status of the 
computer, to an on-line environment 
where everyone is immediately 
aware if the computer goes down. 

Robert Alloway and researchers at 
MIT’s Center for Information Sys- 
tems Research have just concluded a 
survey at 19 industrial companies, 
encompassing 1,058 managers, to de- 
termine user needs. Their findings 
conclude that only 19% of the sys- 
tems in the installed base are appro- 
priate for managers’ needs for analy- 
sis-oriented systems, and only 42% of 
the installed systems are relevant 
and appropriate for supervisory, sup- 
port, clerical and other users’ needs. 
The demand for appropriate systems 
in all transaction processing systems 
exceeds supply by more than 200%. 
Clearly, we need more computers — 
or more something. 


How We Got Here 


John von Neumann’s stored pro- 
gram concept, which solely defined 
computer architectures for more than 
30 years, is now legend. From Eniac 
to the IBM 360 and 370 series, one 
CPU did the processing. Prior to the 
360, one computer ran one peripher- 
al, such as the tape drive. If you 
wanted to use a disk drive, you had 
to buy another computer. The 360 
separated the I/O and _ processor 
channels and established a multipro- 
gram environment, thus creating up- 
ward compatibility. It was a great 
step forward. 

However, the 360 was also the first 
machine for not only commercial 
data processing applications, but for 
scientific applications as well. What 
that meant was that no matter how 
many jobs, each was still run in a 
one-at-a-time environment (see Fig- 
ure 1). 

As CPUs grew more powerful, 
more and more users got in line to 
use the computer, and in the late 
1960s, the concept of time-sharing 
emerged. One of the first was Hew- 
lett-Packard Co.’s HP 2000. The un- 
derlying premise was still founded 
on number-crunching, a holdover 
from when military applications and 
batch processing prevailed. The op- 
erating system permitted multiple 
users, as long as it was still basically 
one big job. Or, as George McQuil- 
ken, president of Spartacus Comput- 
ers, put it, “Time-sharing is one 
computer using 200 people.” Never- 
theless, time-sharing allowed many 
to share the CPU and expensive 
memory as well. 


Agents of Change 


During this period, IBM realized 
the 360 architecture was functionally 
deficient in several areas, including 
interactive applications and data 
base functions, and began working 
on a new line of computers designat- 
ed the Future Systems project. The 
System/38, introduced in 1978, 
marked a radical architectural depar- 
ture from existing IBM machines in 
several ways, the most notable being 
that the machine and its operating 
system made a clear distinction be- 
tween data and storage. 

International Data Corp. stated in a 


input/output 


Peripheral 
devices 


Arithmetic unit 


Read/write 


Figure 1. Block Diagram of von Neumann Architecture 


research memorandum in May 1981 
that “Substantial success with the 
System/38 will probably increase 
IBM’s- willingness to introduce more 
radical architectural concepts for 
large systems sooner.” Even if it did 
not do so, IBM seemingly had sent a 
clear message to the industry at 
large: We are not afraid to innovate. 
The time for innovation was ripe. 
By this time, users were crying out 
for more power and more memory. 
While someone might be doing data 
entry most of the day, that person 
was also preparing reports, doing 
word processing or a variety of other 
jobs. DP managers were having prob- 
lems balancing the load; the cost vs. 
risk payback between capacity plan- 
ning and underutilization was giv- 
ing everyone headaches. Do you add 
another mainframe while maintain- 
ing the same software and operating 
system, or do you try a distributed 
configuration — throw a couple of 
minis into the most severely de- 
pressed areas and see what happens? 
As James Cordata says in his book, 
Managing DP Hardware, ‘With hard- 
ware costs now running about one- 
third of a data processing budget for 
most organizations, the answer to 
better management of equipment 
can mean expenditures of savings of 
hundreds of thousands of dollars an- 
nually, even in small and medium- 
size companies.” For many, it was a 
roller coaster ride they couldn’t get 
off. 


The Ongoing Problem 


Reliability has plagued DP from the 
beginning and only aggravated the 
problem of providing adequate com- 
puting power. Traditionally, there 


has been only one solution: Buy a 
second computer. The problem 
reached epidemic proportions when 
DP shops had to buy, say, an IBM 
4341 for backup. 

Networks and distributed data pro- 
cessing suffered the same deficiency. 
Bill Foster, president-of Stratus Com- 
puter, Inc., likened the situation to 
an automobile’s rotocap: No matter 
how many wires are connected, it’s 
still one engine. 

In 1976, Tandem Computers, Inc. 
was founded on the premise that re- 
liability was of paramount concern 
and no one wanted to sacrifice per- 
formance to get it. Linking two re- 
dundant computers in _ parallel 
through a software interface turned 
out to be a good idea. As David 
Mackie, vice-president of Tandem, 
said, “You might as well make it 
nonstop, because it’s free.” 

Stratus Computer’s Foster agreed 
that fault-tolerant computing is free, 
but added that the shift toward on- 
line systems makes it imperative. 
“We're very dependent on comput- 
ers today. It’s a disaster when they 
break. If the computer stops work- 
ing, everybody’s affected.” 

Stratus, instead of having two re- 
dundant systems, uses one to 32 pro- 
cessing modules, each with two 
CPUs. If one CPU — a Motorola, Inc. 
68000 — goes down, it’s replaced by 
the other. Unlike the Tandem sys- 
tem, it is totally hardware redundant. 
Both appear as a virtual system to the 
user. 


New Cue on Queues 


Synapse Computer Corp., a new 
startup, takes a different approach. 
(Continued on Page 36) 


















Briefcase Computer 


Why should Epson, a dot-matrix 
printer company, introduce a com- 
puter with a set of features that de- 
fies categorization in any existing 
niche of the microcomputer market? 

First, look at the Epson HX-20. It’s 
small, (roughly 8% in. by 11 in. and 
just under 4 lbs.), but it couldn’t be 
considered a member of the existing 
“hand-held” family. It’s powerful 
(16K-byte random-access memory ex- 
pandable to 32K bytes, and 32K-byte 
read-only memory expandable to 
64K bytes), but it couldn’t fit in the 
desktop business computer family. It 
has a built-in printer, LCD display 
and optional microcassette drive, but 
given all these features, just what can 
you do with it? 

It is this smallness that gives us the 
best clue to the HX-20’s applications: 
Despite its economical size, it has a 
full-size Ascii keyboard. This, of 
course, is important for programmers 
who require rapid and easy data en- 
try. Its vocabulary is a full, extended 
version of Microsoft, Inc.’s Basic with 
commands similar to IBM’s Personal 
Computer Basic. The processor is a 
dual 6301 Hitachi Ltd. Cmos system 
designed for extremely low power 
consumption. 

Aside from the obvious attraction 
for gadgeteers and pioneer “bit 
twiddlers,” it is the person on the go 
who will have the greatest use for 
the HX. The briefcase-size unit can 
be used on board an airplane. With 
its full- and half-duplex selectable 
acoustic coupler, the CX-20, the trav- 
eling salesperson can now have in- 
stant and easy access to the compa- 
ny’s main computer from any phone. 

One of the most interesting and 
unique features of the HX-20 is its 
port for a bar code reader. This could 
be very useful for inventory control, 
as remote reading in supermarkets. 
At this point, the most perplexing 
questions seem to be “what” and 
“when.” In order for many users to 
realize the full potential of this ma- 
chine, they are going to need some 
or all of the peripherals. Certainly, 
another concern for the potential HX 
buyer is software. As of yet, there is 
no official word about available read- 
only memory programs. Since the 
HX does not have CP/M capability, 
there is no preexisting software li- 
brary from which to draw. 

As a writer, my personal preference 
would be to add word processing 
that would make the HX an unbeat- 
able note-taking and composing de- 
vice. At $795, the HX-20 should, at 
some point, enjoy wide application 
for both the personal and business 
user. Its unique set of features does 
not immediately place it in any spe- 
cific corner of the market, yet serious 
computer users will see its portent 
for the future of desktop portable 
computers. 


By Randall C. Cade 








New Architecture Spotlight 


Distributed Processing 


Like other computer architectures, 
Apollo Computer, Inc.’s domain pro- 
cessing systems utilize virtual memo- 
ry techniques to give programmers 
and users very high addressability 
for large programs. Also like other 
systems, Apollo provides high-speed 
network communications. But unlike 
other systems, the Apollo architec- 
ture combines virtual memory opera- 
tion with communications to create a 
level of distributed processing trans- 
parency that goes beyond contempo- 
rary architectures. 

Rather than implement virtual 
memory on a machine-by-machine 
basis, then communicate via stan- 
dard protocols, Apollo’s designers 
chose to create networkwide virtual 
memory, then to map that into the 
individual machines’ own virtual — 
or real — memory as needed. There 
is no need for protocols, file transfers 
or message-switching systems. 

Domain processing permits 
networkwide application transpar- 
ency. At a local node, for example, a 
user can execute a program that ex- 
ists on a remote node, reading input 
from a third node and printing out 
results on yet another machine — all 
without knowing or caring where 
these transactions are taking place. 
Also, users can display multiple, con- 
current windows of separate func- 
tioning processes on their terminal 
screens, overlapping and moving 
them about like papers on a desk. 

Application programs also reside at 
the network-global level rather than 
at the node level, with all programs 
and files referenced across the entire 
network via the name space-address’ 
multilevel directory structure. 

This gives the user a truly and total- 
ly distributed view of programs, files 
and shared resources and makes it 
possible to process large applications 
from diskless nodes (as long as a disk 
does reside somewhere on the net- 
work). To do this, the diskless ma- 
chine simply takes its 1,024-bit virtu- 
al memory “pages” from a remotely 
located disk drive as if the disk were 
attached locally. As a result, hard- 
ware costs can be optimized across 
the network. 

These and other features are a result 
of combining high-performance 
hardware — 32-bit processors, Win- 
chester disks and bit-mapped graph- 
ics — with software powerful 
enough to serve extremely demand- 
ing applications. 

Five years ago it wouldn’t have 
been possible to combine 32-bit su- 
permini processing power with 
high-resolution graphics and 
networkwide virtual memory opera- 
tion. Today, thanks to mature, eco- 
nomical hardware and highly so- 
phisticated virtual memory software, 
it is now within reach of numerous 
engineering applications. 


By David L. Nelson 







Transaction Processing 


Transaction systems generally track 
business growth. But what happens 
when transaction throughput satu- 
rates the classic computer-memory 
architecture and it’s time to upgrade? 
Addition of more computers could 
increase transaction throughput, but 
only if the total data base need not be 
available to all processors. Other- 
wise, the problem must be solved 
many times, or at least moved. Even 
if the bus connecting multiple loose- 
ly coupled processors is infinitely 
fast, the loose coupling alternative 
increases the overall transaction pro- 
cessing time and adds substantially 
to the complexity of the original sys- 
tem design. This is why the typical 
solution to transaction resource satu- 
ration is to bring in a bigger engine, 
rather than getting more of them. 
The Synapse Computer Corp. tightly 
coupled architecture allows for 
graceful growth of a single computer 
system over a wide range of perfor- 
mance. 

The operating system automatically 
allocates and tunes the available pro- 
cessor resources to meet the require- 
ments of the specific application mix. 
Modules may be inserted or deleted 
under power, without taking the ap- 
plication program off-line. Hence, 
the smallest system can become the 
largest system. 

A specific processor mix for the 
maximum configuration is not meant 
to suggest configuration rules. A sys- 
tem with large, active data bases will 
require different resources than a 
system with large numbers of high- 
speed terminals. And those systems 
will differ from highly computation- 
al environments. The advantage of 
the Synapse N+1 is that it doesn’t 
matter what processor mix is re- 
quired, since modification is partial- 
ly a process of system self-tuning and 
partially a process of addition of re- 
sources without taking the applica- 
tion off-line. 

Synapse does not require duplica- 
tion of every component to achieve 
high availability, nor does high 
availability require performance sac- 
rifices. In a healthy system, addition- 
al redundant resources contribute to 
additional throughput. In fact, even 
if more than one of the processor 
types simultaneously fail, the system 
still operates with a graceful degra- 
dation of performance. 

Because the Synapse N +1 is transac- 
tion-oriented, any resource can be 
lost without significant system im- 
pact. The malfunctioning unit can be 
taken off-line and control resumed 
by alternate system resources. From 
the terminal user’s point of view, the 
recovery process requires at most re- 
entry of data to the screens displayed 
since the most recent checkpoint. 
However, all of this is transparent to 
the application program. 





By Kenneth I. Cohen 






















New architectures 
offer both hope and 
chaos for the DP 
manager. 
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New 
Computer 
Architectures 
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Figure 2. The Synapse N +1 System: Basic Architecture 


(Continued from Page 34) 
Previous architectures employed the 
single-server, single-queue princi- 
ple, much like the lines at a grocery 
store checkout. Synapse embodies a 
multiple-server, single-queue ap- 
proach, like the roped aisle in a bank 
lobby or at an airline counter. Its ar- 
chitecture uses tightly coupled mul- 
tiprocessors tied to a common memo- 
ry. Each’ processor functions 
autonomously and yet shares re- 
sources, in much the same way users 
at terminals share a common data 
base to satisfy many needs. 

Synapse goes one step beyond ma- 
chine dependence. The processor 
chip the company currently uses is a 
Motorola 68000, but it can be re- 
placed by another, better chip, 
should one become available. If all 
the processors are up, system perfor- 
mance is enhanced. Any processor 
can serve any user’s needs, and if one 
fails, another takes its place without 
the user knowing (see Figure 2). 


The Other Road 


In today’s multiuser, multiapplica- 
tions environment, the stand-alone 
workstation offers another avenue of 
relief. The concept of the informa- 
tion utility involves each user hav- 
ing his own CPU while sharing a 
data pool. Convergent Technologies, 
Inc. introduced the Integrated Work 
Station in 1979, the first 16-bit stand- 
alone machine with a modular de- 
sign that permitted plenty of add-on 
memory and functions. 

Although not at odds with fault-tol- 
erant machines, the workstation ar- 
chitecture represents a different ap- 
proach to meeting user needs. Most 
workstations provide data process- 
ing, word processing and high-level 
languages support, with some mem- 
ory storage on-board and a great deal 
more available at other nodes on the 
high-speed data link. The Conver- 
gent machine interfaces with other 
computers and data bases (as do some 
others), which has allowed Conver- 
gent to OEM its product to firms such 
as Burroughs Corp., Savin Compu- 
corp, Inc. and NCR Corp. 

Apollo Computers, Inc. offers a 
similar configuration in a 32-bit ma- 
chine that performs what Apollo 


calls domain processing. While it is 
inherently distributed, it is not non- 
stop; yet failure on a node does not 
permeate the system. “The basis for 
the architecture is in distributed ma- 
chines, but it is inherently more 
powerful and economical,” said 
Dave Nelson, vice-president of sys- 
tems development at Apollo. 

“Both workstation and nonstop 
technologies are growing explosive- 
ly,” McQuilken stated, “but are con- 
tradictory trends. It’s all very innova- 
tive.” The innovation, by and large, 
has resulted from microprocessor 
technology pioneered by Intel Corp. 
with the 4004 in 1971.and the subse- 
quent 8008 series throughout the 
‘70s. As the economies of scale in- 
creased, prices dropped. “Costs for a 
Motorola 68000 have dropped 80% in 
the past 18 months,” Foster said. “We 
can now buy the power of an IBM 
4341 for under $50.” Likewise, mem- 
ory chips have decreased in price; a 
64K random-access memory chip has 
fallen from $25 to $6. 

The Intel iAPX 432 promises to rev- 
olutionize the industry again. Its 32- 
bit “micromainframe” architecture 
incorporates a silicon operating sys- 
tem that enhances throughput, and 
was designed to bring new programs 
on-line without interrupting work 
being done by the user. It also satis- 
fies the continuing problem of capac- 
ity planning vs. underutilization. It 
can be initially configured for a sin- 
gle user, then expanded as needs dic- 
tate. “It has the potential of leapfrog- 
ging technology due to its aim at the 
heart of a few current industry weak 
points,” said Jerry Horn, president of 
Microprocessor Systems, Inc. (MSI). 
MSI is developing a computer system 
configured on the 432 that will be 
available next year for $60,000 and 
will compete with IBM mainframes 
costing four times as much. 


You Can Take It With You 


Meanwhile, a variety of briefcase- 
size computers are being introduced, 
among them HP’s HP-75, Grid Sys- 
tems Corp.’s Compass and Epson 
America, Inc.’s HX-20. These ma- 
chines, ranging in price from $800 to 
$8,000, promise to ease key execu- 
tives into the computer age by offer- 


ing the features and power of desk- 
top computers and minis while 
making it fun to process data. The 
old axiom, “The only difference be- 
tween men and boys is the price of 
their toys,” seems to be at work here. 
One company head — who used to 
spend most of his time reading mys- 
tery novels while traveling — now 
writes letters on his portable com- 
puter and transmits them to the 
home-office word processing system 
from a telephone booth. 

The proliferation of new architec- 
tures offers both hope and chaos for 
the DP manager. On the one hand, 
many of the nagging problems that 
seemed like they would never go 
away are being addressed and cor- 
rected. On the other hand, we still 
need to make some semblance of a 
coherent system out of all these vari- 
ous machines. And it’s important to 
understand these various new archi- 
tectures and how they fit into the 
overall organizational planning. 
Harold Lorin, a consultant at IBM’s 
Systems Research Institute, said, 
“Fundamental knowledge of com- 
puters is a specialty. We need a new 
generation of architectural designers 
over the next two decades.” 

One thing seems certain: There are 
opportunities, perhaps for the first 
time, to perform a wide variety of 
data processing tasks more cost-effec- 
tively. More than 10 years ago, Alvin 
Toffler said in his book Future Shock, 
“We will soon see the day when di- 
versity costs no more than conformi- 
ty.” Perhaps that day is now upon us. 
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Chip 
Technology 


tions at about the same speed as 
mainframe processors currently on 
the market. While the actual proces- 
sor. has a switching speed of about 2 
nsec, it takes a total of 30 nsec to get 
information from the liquid helium 
bath to the conventional silicon- 
based circuitry that makes up the rest 
of the processor. 


Photon Chip 


Researchers-at the University of Il- 
linois are working on a:photon chip, 
which uses light instead of electrical 
impulses to move _ information. 
Called optoelectronics, the chip can 
theoretically process both electricity 
and light. If perfected, the technol- 
ogy could mean smaller: chips that 
are very fast and give off very little 
heat. However, the photon chip is 
still in the research: stages. A proto- 
type chip has yet to be developed, 
and Prof. Nick Holonyak Jr., leader 
of the research project, said it may be 
20 years before an actual chip is fab- 
ricated. 

Working on the same basic con- 
cept as the University of Illinois re- 
searchers, Dr. Henry Smith, a ,re- 
searcher at MIT’s Lincoln Laboratory 
has developed a process called gra- 
phoepitaxy, which allows silicon to 
be developed under artificial condi- 
tions. The process, while still experi- 
mental, could lead to the develop- 
ment of a chip where circuits can be 
stacked on top of each other. This 
three-dimensional chip means more 
circuits could be built in a relatively 
small area. However, heat dissipa- 
tion and connecting circuits still 
pose a problem to that technology. 

Biotechnology is another possible 
alternative to silicon. Some scientists 
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believe molecules can be custom- 
grown to act as tiny circuits. If per- 
fected, the technology may yield cir- 
cuits about 500 times smaller than 
current silicon devices. 

The theory, now being investigat- 
ed at the University of Mississippi 
and elsewhere, involves electron- 
rich molecules passing electrons. to 
other molecules. 


Other Alternatives 


More conventional silicon alterna- 
tives also abound. Gallium arsenide 
has been touted as a faster, more effi- 
cient substratum on which to build 
circuits: However, current gallium 
arsenide production techniques are 
not as successful as those. used for sil-- 
icon. Denis McGrievy; manager of 
the semiconductor department at 
Gnostic Concepts, Inc., said gallium 
arsenide chips can cost 100 times 
more than silicon chips. On the other 
hand, recent advances in gallium ar- 
senide production techniques may 
dramatically decrease the cost of the 
technology. 

Prof. James J. Coleman, an electri- 
cal engineering professor at the Uni- 
versity of Illinois, uses gallium arse- 
nide as part of the. optoelectronic 
chip. He believes gallium arsenide is 
becoming more reliable, and hence 
may reduce the cost of gallium arse- 
nide chips. 


Silicon Lives 


Not all research is aimed at replac- 
ing silicon. Some scientists hope to 
improve existing technology to a 
point where circuits are considerably 
faster. IBM, as well as others, has 
found that lasers can be used to etch 
smaller, more clearly defined masks 
on chips. S 

Masks are tiny stencils that con- 
trol the flow of electricity through 
chips. By reducing their size, chips 
conceivably can be designed on a 
smaller silicon chip. 

Other researchers. contend the 
next major advancement will be the 
ability to mix several types of silicon 
devices on a single chip. The advan- 
tage of this concept is that applica- 
tions using high-heat, high-speed 
devices could be reduced. However, 
some analysts maintain that the pro- 
cess: would make silicon fabrication 
much more complex, thus making 
the chips too expensive. 

Even if some of the new.semicon- 
ductor technologies can be parlayed 
into proven manufacturing —tech- 
niques, they may'not have a dramatic 
impact on a large number of users. 
Faster processors appear most attrac- 
tive to scientific users. 

The University of Illinois’ Cole- 
man pointed out that users dealing 
with a relatively small set of data — 
such as encode/decode applications 
carried out in defense applications — 
can benefit by a superfast processor, 
whereas commercial users have a 
harder time. The average commercial 
user tends to use a lot of data that 
must be randomly selected from disk 


| storage. Since peripherals are elec- 


tromechanical devices, they cannot 
be made to work as fast as the proces- 
sors. Consequently, armed even with 
the fastest processor, most commer- 
cial users wouldn’t see a significant 
peformance improvement, Coleman 
said. 
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Techniques to improve peripher- 
als also exist, but they do not promise 
the significant performance im- 
provements offered by some semi- 
conductor technologies. 

Laser disks, for example, may 
make disk storage faster and more re- 
liable, but the best way to solve the 
storage problem is to switch to inter- 
nally stored data, according to Cole- 
man. Random-access. memories, such 
as 256K- byte chips being tested by 
IBM, General Electric Co. and others, 
may provide commercial users with 
enough locally addressable memory 
to take advantage: of faster proces- 
sors. 

Coleman noted that other peri- 
pherals, such as printers, tend to be: 
even slower than disks; however, 
those devices tend not to be direct in- 
hibitors to processing. 


OEM Acceptance 


Another constraint to new semi- 
conductor designs is gaining: accep- 
tance from the OEM community. 
Most systems makers buy chips from 
a variety of semiconductor houses. 
Some technologies, like random-ac- 
cess memories, are fairly standard. 
However, vendors also commission 
semiconductor houses to do: custom 
work as well. 

When a new technology is devel- 
oped, it must be tested before it can 
be incorporated in a computer sys- 
tem. William R. Thurston, president 
and chief executive officer of Gen- 
rad, Inc.,. noted that the specifica- 
tions fora chip set that. used to take 
up a.couple of pages now takes up 
several booklets.. And even with that 
information, many systems design- 
ers must order even more tests to 
make sure the new devices will not 
pose compatibility problems once in- 
stalled in a system. 

Somewhere between the laborato- 
ry and the production line lies the 
technology of the future. There’s no 
guarantee that new technologies 
now being researched can be mass- 
produced. Even if a faster, cooler and 
more economical chip technology is 
developed, it is only part of the bat- 
tle. Peripheral technology must be 
vastly improved to allow commercial 
users, the mainstay of the computer 
industry, to make the best use of fast- 
er processors. 

Getting computer manufacturers 
to accept new technologies is anoth- 
er problem. Unlike. the early days of 
computing, top executives of com- 
puter firms are businessmen first, 
technologists second. 

Switching to a.new technology or 
architecture is not a simple decision. 
Reliability, serviceability and com- 
patibility with the existing product 
line are key issues with which top 
executives must wrestle. In the in- 
creasingly competitive computer in- 
dustry, radical changes in a firm’s 
product line often are met with some 
skepticism. 

The technology of tomorrow may 
take 20 years to arrive. In the com- 
puter business, miracles don’t just 
happen. But we still need to believe 
in them. @ 


Henkel is a_ writer/analyst at 
Computerworld who specializes in 
hardware and chip technologies. 
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The story is familiar to most of those who are knowledge- 
able about the data processing industry. The highly prized 
executive of the nation’s premier business machine compa- 
ny is about to depart its employ. The corporation itself is a 
model of efficiency and rightfully enjoys a reputation for in- 
tense and successful marketing. Its salesmen seem to have 
been stamped from the same mold: They are driven to per- 
fection, pressed to fill quotas and tend to favor dark suits 
when calling on customers, who know the company’s ma- 
chines are reliable and service excellent, but the technol- 
ogy behind them may not be the latest in the field. Finally, 
this corporation has a motto, emblazed on the walls of ev- 
ery office: THINK. 

The executive has quarreled with top management, 
which is the reason for his departure. He takes one last look 
around and vows to create a corporation greater even 
than the one he is leaving. 

No, it isn’t Gene Amdahl exiting from IBM a dozen years 
ago, prepared to create the company bearing his name 
with financial backing from Fujitsu Ltd., Nixdorf Computer 
Corp. and Heizer. Rather, that executive was Tom Watson 
Sr., taking his leave from NCR Corp. in 1914 to become gen- 
eral manager and, eventually, chief executive officer 
(CEO) of the fledgling Computer-Tabulating-Recording op- 
eration that 10 years later he renamed International Busi- 
ness Machines, Inc. Watson took more with him from NCR 
than a determination to show up his old bosses. In large 
measure, he transplanted to his new home the old ways 
and the corporate elan — right down to the motto and com- 
pany songs. 

Watson — ‘who belongs on anyone’s list of most impor- 
tant American businessmen in the 20th century — provided 


By Robert Sobel 





IBM with more than innova- 
tive leadership, drive and an 
uncanny knack of pleasing 
customers. He fastened upon 
the corporation an image 
that it retains to this day in 
the popular press — a firm 
with conceded brilliance in 
sales, but second rate in most 
other areas. Just prior to his 
death, Watson was supposed 
to have said that if he had it 
all to do over again, he 
would have preferred to 
serve as sales manager rather 
than CEO at IBM. 

Statements such as this, 
combined with the image 
Watson consciously created 
for his corporation, contrib- 
uted to this reputation. 
Moreover, from Watson on 
down, each of IBM’s CEOs 
came from a background in 
sales. But this is only part of 
the story, especially today. 
John Opel, who will lead the 
corporation until 1985, also 
served in finance and man- 
agement and, in the early 
1960s, even worked briefly 
in public relations, which 
gives him the kind of back- 
ground needed to meet both 
self-imposed and externally 
generated challenges. 

More to the point, large 
numbers of salesmen at other 
information processing com- 
panies are every bit as good 
as IBM’s — in part, because 
so many of them were hired 
away from Big Blue, but also 
because these firms have imi- 
tated IBM’s marketing tech- 
niques. What IBM does have 
— a legacy from the Watson 
Sr. era — is the mystique of 
near infallibility, renowned 
in myth and fact. For exam- 
ple, on one occasion, ITT’s 
Harold Geneen was shown a 
microcircuit assembly manu- 
factured by one of his Euro- 
pean subsidiaries. After 
learning that it sold for $40, 
Geneen snorted that the 
price would have been $80 if 
the initials on it were IBM 
instead of ITT, and there is 
something to this. 


Competing From the Lab 


But if IBM’s salesmen are 
perhaps overrated, the cor- 
poration’s research and de- 
velopment is underestimat- 
ed. This situation troubles 
the Armonk, N.Y., headquar- 
ters, which will promptly 
produce lists of technologi- 
cal breakthroughs when 
challenged on this score. Re- 
cently, Opel observed that 
IBM has expended close to $8 
billion over the past six years 
on research and develop- 
ment. Not only is this more 
than the amount spent by 
the rest of the domestic in- 
dustry combined, but it is a 
greater sum than for all of 
the overseas competitors. 
Thus, IBMers have mixed 
feelings regarding the alle- 
gation that Hitachi Ltd. and 
Mitsubishi agents have at- 
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tempted to purchase their 
company’s technological 
know-how. On the one 
hand, there is understand- 
able outrage, but on the oth- 
er, a sense of pride. “They 
didn’t go to Control Data or 
Digital Equipment, they 
came to us,” was the reaction 
of one proud IBM technician. 

Several months ago, prior 
to the disclosure of “Nip- 
ponscam,” a Japanese busi- 
nessman expressed surprise 
that so many Americans 
were attempting to uncover 
the secrets of his country’s 
remarkable economic perfor- 
mance. “After the World 


War, we tried to find out 
why you were so strong, and 
it came down to the perfor- 
mances of key American cor- 
porations. So we _ studied 
their techniques.” The most 
important of these, he said, 
were 3M Co., Proctor & Gam- 
ble Corp. and — of course — 
IBM. 


Marketing Strategies 


Like IBM, the Japanese 
tend to wait until the market 
for a product or service is 
well established and condu- 
cive to mass production and 
distribution techniques; they 
then enter in force, offering 


more performance for lower 
costs. This was how the Japa- 
nese captured so many mar- 
kets for consumer electron- 
ics. 

The experience resembles 
that of IBM in several com- 
puter lines. CDC pioneered 
in large mainframes, of 
course, with IBM arriving 
late. The same happened on 
the other end of the spec- 
trum with DEC, and now 
IBM is challenging Commo- 
dore Business Machines, Inc., 
Tandy Corp. and Apple 
Computer, Inc. in microcom- 
puters and Wang Laborato- 
ries, Inc. in word processors. 


Neither weather, nor traffic, 
nor unexpected delays can keep a 
3M transceiver from getting your 

message through. 


Given the corporation’s ex- 
pertise and research accom- 
plishments, IBM might have 
been first in all these areas, 
but that simply is not the 
way the corporation’s culture 
manifests itself. IBM had 
done pioneering research in 
chips, for example, produc- 
ing more 64K-bit random-ac- 
cess memory chips than the 
rest of the world combined, 
but all are used internally. 
Had Cary and Opel elected 
to do so, they might have de- 
ployed IBM’s assets in this 
direction and thereby domi- 
nated the market. Instead, 
the corporation held back, 








permitting the Japanese and 
others to establish strong 
beachheads and, in fact, to- 
day IBM purchases 64K-bit 
chips from vendors. In this 
instance at least, the Japa- 
nese domination in manufac- 
ture might have been pre- 
vented had IBM the will and 
incentive to do so. The same 
pattern may develop in the 
field of 288K-bit chips and 
other products that emerge 
from IBM’s research. 


Slugging It Out in Court 


In the past, much might 
have been attributed to fears 
of antitrust prosecution, but 


In about twenty seconds the 3M 
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can send a duplicate of anything on 
paper almost anywhere in the world. 
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the corporation’s stunning 
victory in the recent mara- 
thon case changed all this. In 
addition, a growing aware- 
ness of the successful rela- 
tionships between Japanese 
business and government 
perhaps will lead to some- 
thing similar here. Most like- 
ly, IBM will be spared prose- 
cution for the rest of this 
century; freed from such 
worries, it can be counted 
upon to be an even more ag- 
gressive competitor, both in 
strategy and in the field. 
Had this business and reg- 
ulatory climate existed a de- 
cade or so ago, IBM might 





have swamped the field, but 
the explosion in information 
processing and communica- 
tions would appear to make 
that goal impossible for any 
one corporation — even an 
entity with revenues of $30 
billion. Yet Opel has set out 
to do just that, which has re- 
quired a tremendous effort, 
with more to come in the fu- 
ture. IBM will have invested 
over $10 billion in new plant 
and equipment from the be- 
ginning of 1976 to the end of 
this year. Net investment in 
plant, rental equipment and 
other properties has more 
than doubled in this period, 
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during which the long-term 
debt will have risen from 
$256 million to well in excess 
of $3 billion. Yet, in the same 
span, the number of employ- 
ees has remained virtually 
the same — around one third 
of a million. In 1976, reve- 
nues and earnings came to 
$16.3 billion and $2.4 billion, 
respectively; for 1981, those 
figures were $29.1 billion 
and $3.3 billion. 

The corporation at the same 
time is leaner and larger, 
with perhaps the most mod- 
ern physical plant of any ma- 
jor firm in the industries in 
which it operates. 
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While IBM is far less se- 
cretive than it was during 
earlier periods, it still likes to 
play its cards close to the 
vest. But when a corporation 
of this size makes alterations 
in its structure while enter- 
ing into major capital and 
human investments, its basic 
strategy is not that difficult 
to perceive. As one writer 
observed, the tracks left by a 
mastodon often give the as- 
tute observer a good idea of 
its direction. 

If IBM’s refusal to enter 
into several new areas before 
rivais had secured their posi- 
tions marked its most serious 
product blunders over the 
past two decades, its worst fi- 
nancial miscalculation came 
in 1977. At that time, the cor- 
poration had cash items and 
equivalents of close to $6 bil- 
lion; it spent $1 billion of 
this cache to repurchase its 
own stock. Two years later, 
IBM was obliged to go to the 
financial markets to float a 
like amount of debt, and it 
has been there ever since. 

[These dates are signifi- 
cant. Between them, IBM de- 
cided to be the only corpora- 
tion in the world with strong 
commitments to the entire 
spectrum of information pro- 
cessing, not only guarding 
its own domains, but chal- 
lenging on their own turfs 
the likes of Xerox Corp., 
DEC, CDC and, in time, 
Commodore, Cincinnati Mi- 
licron, Inc. and even AT&T 
To do this, IBM would re- 
quire huge amounts of capi- 
tal — which is why that 
stock repurchase seems so 
misbegotten today. 


While IBM slugs it out on 
its own in most information 
processing areas, it will enter 
into new partnerships in 
other fields, especially when 
by so doing it can buy talent, 
time and capital. The most 
obvious partnerships would 
be in robotics and other areas 
related to direct industrial 
manufacture, in which IBM 
hasn’t much _ expertise. 


Strategies for Change 


As is well known and al- 
ready indicated, IBM has for 
years been able to reap huge 
dividends from its reputa- 
tion for efficiency and ser- 
vice, but that time is rapidly 
passing. This is not because 
the company’s products and 
services are somehow less at- 
tractive, but rather because 
the sophistication of users 
and the ingenuity of others 
in the industry are growing. 
That cost advantage Geneen 
once complained about is di- 
minishing. In the future, 
IBM will have to be even 
more cost-effective than it 
has been in the past. 

A beginning toward this re- 
vised strategy might have 
been Perceived in 1979. At 
that time, the corporation an- 
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nounced its pricing schedule for the 
4300s, which, as it turned out, was far 
lower than anyone had expected. 
Rather, IBM was counting on its re- 
cent adoption of mass-manufactur- 
ing techniques to computers to per- 
mit not only this reduction but 
others to transpire. Others had tried 
it before, but now IBM was taking 
the plunge into the sale and lease of 
what amounted to off-the-shelf com- 
puters and peripherals or, as one 
commentator called it, “unbundling 
with a vengeance.” The customer 
would be weaned from hand-hold- 
ing and extensive servicing and, in 
return, would enjoy substantial price 
benefits. 

This new approach will be ex- 
panded in the future. Efficiencies in 
assembly-line manufacture com- 
bined with unbundling will enable 
IBM to undercut most of its rivals in 
price/performance. As an _ out- 
growth, look for a lower ratio of sales 
and service personnel to manage- 
ment and manufacture at Watson’s 
old company. The day of the sales- 
man at IBM has not ended, but the 
old luster may fade; young people 
entering IBM in hopes of managerial 
careers may find the path upwards 
just as fast from the factory floor as 
from the salesman’s sedan. 

Indeed, the vaunted’ IBM sales 
force, which recently has been unit- 
ed in a further attempt at realizing 
efficiencies, cost-cutting and stream- 
lining, may undergo still further 
wide-ranging alterations as the cor- 
poration enters new markets previ- 
ously unexploited or unexplored. 
The advent of the Personal Comput- 
er and the Displaywriter has led IBM 
into selling to small businesses and 
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even individuals — practices at 
which the corporation is still awk- 
ward. One can see the signs in many 
places. Who would have thought in 
1970, that IBM would have storefront 
offices where machines and services 
would be demonstrated and offered 
to anyone coming in off the street? 
Or that IBM would use a Charlie 
Chaplin look-alike in ads that are 
positively playful. and downright 
undignified? Perhaps the corpora- 
tion can make a go of it here, on the 
basis of sales and products combined 
with reputation. But this won’t do in 
a huge and as yet unexplored market, 
for which IBM apparently has no 
strategy in place. 


Masterminding Technology 


Along with most others in the in- 
dustry, IBM has assumed the mastery 
of data will be the key to the next in- 
dustrial revolution — thus the stress 
on information processing and dis- 
tribution. This does not mean the 
companies that make out best will be 
those possessing the superior tech- 
nology or offering competitive 
prices. Rather, the winners may be 
those with the most accessible prod- 
ucts and services, capable of captur- 
ing future users at the right time. 

For example, it may turn out that 
the key product of the mid-1980s will 
be a simplified word processor pur- 
chased by students, rather than the 
minicomputer and modem in the 
hands of an office worker. The leap 
from an Atari game to a Wangwriter 
into data processing may be the way 
of the future. If so, it will be much 
easier for these companies to expand 
upward than for the IBMs and DECs 
of this world to feel their way into 
the consumer markets. 

Each manufacturer claims its of- 
ferings are “friendly” and, to a de- 
gree, this is so. Up to now, however, 
no manufacturer has mastered the 
knack of selling to individuals who 
lack a technical background and as 
yet feel no need for DP capabilities, 
but who could be shown the way via 
word processing. If the path to future 
sales is from word to data processing 
— as many now suspect it to be — 
IBM is one of many that can’t find 
the way. 

Just as IBM conceded the student 
market for electric typewriters to 
Smith-Corona/Marchant without a 
struggle, so it may do the same for 
word processors utilized by non- 
office personnel. Creating a strategy 
to win this burgeoning market — 
which can be larger and more impor- 
tant than virtually any other — is a 
challenge IBM has yet to acknowl- 
edge. 


High Noon 


This may be a far more important 
matter than the one that receives so 
much industry and media attention, 
namely, the anticipated “show- 
down” between IBM and AT&T, now 
that both giants have been freed 
from antitrust problems. True, IBM is 
entering data communications, 
while AT&T can be counted upon to 
nibble away at information process- 
ing through a newly born American 
Bell, Inc. But neither company is 
about to mount a concerted assault 
against the central business of the 
other. 
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AT&T’s Advanced Information 
Systems Net 1000 will not clash 
head-on with IBM’s Information 
Network, and Bell has no intention 
of entering the mainframe business. 
Each is well aware of the other's 
strengths and knows the potential 
rewards in such a contest are not 
worth the obvious risks. AT&T will 
continue to be IBM’s largest nongov- 
ernmental customer, while IBM con- 
fines its data transmission business 
to those already in place. 

IBM’s across-the-board product 
and services strategy was initiated 
and brought to fruition by Cary. This 
was his most important bequest to 
Opel, who will have three more 
years to implement it prior to step- 
ping down in mid-decade. By then, 
IBM should have revenues of ap- 
proximately $50 billion, while earn- 
ings (always more difficult to pre- 
dict) could be well in excess of $5 
billion. 

Such recently introduced products 
as the 3083, 3380, Personal Computer 
and Datamaster will be close to the 
end of their cycles and be replaced 
by newer, faster and lower cost prod- 
ucts. IBM will be the most important 
producer of 288K-bit chips, but will 
still have to purchase additional 
units from vendors. The new Person- 
al Computer will go for around 
$1,000 to $2,000, even allowing for 
inflation, while there will be word 
processors in the market selling at 
$1,500, including a letter-quality 
printer. 

In all probability, IBM will be get- 
ting a slightly larger share of its sales 
and profits from services than it does 
today. Competition will be keener, 
perhaps, because there will transpire 
within the industry a mergermania 
that, while thinning ranks, will 
strengthen those that survive. 

The Japanese will have made their 
initial push and, while gaining mar- 
ket share, won't threaten the leaders 
in any central product area. But talk 
of an impending Japanese challenge 
will continue, especially in the pages 
of popular and business magazines. 
There will be an IBM-AT&T contest 
of sorts, as Satellite Business Systems 
decides to offer long-distance tele- 
phone service, but this field will be 
so crowded that, in the end, the Fed- 
eral Communications Commission 
may be obliged to intervene, limiting 
competition severely. 

By then, too, IBM’s reputation in 
management, finance and _ technol- 
ogy will be greater than it is today, 
and we'll hear fewer stories and 
jokes regarding the vaunted IBM 
salesmanship. A greater percentage 
of revenues will be poured into R&D 
and less into new plants. 

Just how fast will this growth be? 
One could do worse than to watch 
Watson’s old employer, NCR, for the 
answer. Most years, IBM has added 
roughly the equivalent of an NCR to 
its revenues. This, too, should con- 
tinue into the foreseeable future. @ 


Sobel is a professor of business history 
at Hofstra University. He has written 
nearly a dozen books, including IBM: 
Colossus in Transition (1981). His 
next work, ITT: The Management of 
Opportunity, will be published by Times 
Mirror Books this month. ¢ 
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Why lease? It is-surprising that many managers do not ask 
themselves or others why they should lease computer 
equipment. If you don’t know whether to lease and don’t 
know what leasing can do for your company, you should be 
asking this question. Some of the answers you might turn 
up are the following: 

¢ To save money. This is the single most important an- 
swer to the question. In some cases, the earnings and tax sit- 
uation of a company that wants to acquire a computer will 
not permit it to take advantage of some of the tax benefits of 


ownership. Even if a company can make good use of the tax 
benefits, it can still save through a third-party lessor that is 
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Intelligent 
Leasing 


able to make better use of the bene- 
fits and pass the savings along in the 
rents. 

¢ To conserve capital. By leasing a 
computer, a company can conserve 
capital for investment in the projects 
with highest returns. This is a com- 
mon advantage to be gained from 
tapping the leasing market for part 
of a company’s total funding. 

¢ For budget considerations. One 
of the more difficult aspects of finan- 
cial planning is coping with large 
bulges in expenditures, such as out- 
right cash purchase of equipment, 
that are not matched by large bulges 
in revenues flowing into the compa- 
ny. Leasing can be used to replace 
such large cash flows with streams of 
uniform and individually lower ex- 
penses and trade-offs between capi- 
tal investment and expense. 

e In tax planning. Leases can also 
be used in tax planning, which can 
be quite important to a company’s 


financial fortunes. Outright pur- 
chase brings the early tax benefits of 
accelerated depreciation and invest- 
ment tax credit. However, if there 
isn’t enough profit against which to 
charge the depreciation, or tax liabil- 
ity against which to charge the in- 
vestment tax credit (ITC), these bene- 
fits will be lost. 

A lease can shift the depreciation 
and investment tax credit to another 
party, which in turn can make effec- 
tive use of it and pass its benefits 
through in the form of reduced 
monthly payments. 

¢ For financial reporting. Leasing 
used to be called off-balance-sheet fi- 
nancing because leases did not have 
to be disclosed in a company’s finan- 
cial reports. Today, lease obligations 
must be disclosed on the balance 
sheet in some fashion, although such 
disclosure is only a summary form 
for many leases. As a result, for all 
practical purposes, a good deal of 
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leasing is still off-balance-sheet fi- 
nancing. 


Types of Leases 


Computer leasing has its real be- 
ginnings in a company’s initial deci- 
sion to acquire a computer. At that 
time, the specific type and model of 
computer are selected and the foun- 
dation for late economic evaluation 
of lease proposals is also established. 

A user company has choices when 
acquiring and financing a computer 
without buying it. The company can 
rent from the manufacturer on a 
month-to-month basis, which, unless 
the equipment is needed for only a 
short time, is the most expensive way 
to finance a computer. Or the compa- 
ny can lease from the manufacturer, 
which is somewhat less costly be- 
cause a time commitment is traded 
off ayainst the monthly rent. 

The third option a user company 
has is to lease from a third party. Ina 
third-party lease, a separate leasing 
company (the lessor) owns the 
equipment and leases it to the user 
(the lessee). The main reason for 
leasing from a third party is to save 
money. 


Third-party computer leases are 
marketed in several forms, which 
differ in fairly subtle ways. In the 
leasing business, five categories of 
leases are common: 

¢ Operating lease: both a market- 
ing name and a financial accounting 
classification. In marketing, it usual- 
ly means a lease in which: 

QO) The initial lease term is less 
than five years. 

O Monthly payments accumu- 
late during the initial lease term to 
an amount that is quite a bit less than 
the purchase price of the computer. 

¢ Full payout lease, sometimes re- 
ferred to as a financial lease or net 
lease or a variety of other names. 
Most computer leases are full payout 
leases. Their most distinguishing fea- 
tures are: 

O The initial lease term is gen- 
erally at least five years; terms of 
from seven to eight years have been 
common. Although longer terms 
may be written for other kinds of 
equipment, they are rare for comput- 
ers. 

O Monthly payments accumu- 
late to the original purchase price of 
the computer partway through the 
initial term. 


Risk comparison: There is a major dif- 
ference between short-term operating 
and long-term full payment leases at the 
level of the risk assumed by the lessor. A 
short-term operating lease is likely not to 
pay off all of a loan made to finance the 
lease, so the lessor takes the very real risk 
of losing all of its investment and more if 
the market value of the computer falls 
too far by the time of re-leasing. With a 
full payout lease, that risk is considerably 
decreased, because at least the loan is 
paid off. 

¢ Leveraged lease. The most com- 
petitively priced computer leases are 
leveraged as well as full payout, to 
take advantage of certain provisions 
in the tax laws: 

O Deductibility of interest paid 
on debt. Deducting interest produces 
a tax saving benefit that leads to le- 
veraging. The lessor’s side of a lease 
is structured with 10% to 40% equity 
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ownership and 60% to 90% debt. The 
leveraging comes from applying 
100% of the tax benefits to the equity 
owner's 10% to 40% share of the in- 
vestment. 

QO) Accelerated depreciation. Ac- 
celerated depreciation rules make le- 
veraging more attractive by front- 
loading some of the tax benefits. 
Since there is a time value to money, 
this becomes another big advantage. 

O Investment tax credit: In a 
sense, leveraged leasing reaches its 
highest form when the investment 
tax credit is included in the deal, be- 
cause then the maximum quantity of 
tax benefits is leveraged. This allows 
for very low lease rates — in fact, the 
lowest available. Rents can easily be 
20% lower with a leveraged lease 
than without leveraging. 

¢ Capital lease: As an alternative 
to using a conditional sales contract, 
a lease that looks a lot like a full 
payout lease can be used to finance 
acquisition of an asset that will be- 
come property of the lessee at the 
end of the lease. A capital lease and a 
conditional sales contract are consid- 
ered to be practical equivalents of 
each other. They are not true leases 
and do not produce the ownership 
benefits that enable the lessor to of- 
fer very low cost for the lessee. 

¢ True lease: In the explicit use of 
this name, this is a tax classification. 
As a practical matter, it is also just an- 
other name for an operating lease or 
a long-term lease that is classified as 
an operating lease for tax and finan- 
cial accounting purposes. Even more, 
it is a name that is commonly used in 
marketing such leases. 

The great majority of computer 

leases are true leases, in which the 
lessor takes the risks and obtains the 
benefits of ownership. 
Variations With Time: Unfortunately, 
names tend to change over time as tax 
and accounting rules change, as market- 
ing customs and tactics change and as 
creative underwriters devise new and 
more convoluted lease forms. Conse- 
quently, there is no absolute, explicit or 
unambiguous set of definitions for all 
time. However, it is easy to bear in mind 
that there is a practical difference be- 
tween a true lease and something else 
that is not a true lease, regardless of its 
name or surface appearance. 


PROPOSAL COMPETITION 


It is advisable to award business to 
outside suppliers or vendors through 
competitive bidding. Although there 
may be exceptional circumstances in 
which a noncompetitive award may 
be the correct choice, under normal 
conditions competition is desirable. 

The beginner has a lot to learn. 
Lessors are unknown, so there is no 
reliable way to tell who is good and 
who is not. The variety of contracts 
offered by different lessors makes it 
difficult to decide what is appropri- 
ate for your company. It is equally 
difficult to tell what constitutes a fair 
price in the current financial envi- 
ronment. At a more advanced stage 
of leasing experience, a company 
may find itself with several current 
lessors. Opinions about contractual 
arrangements may have been trans- 
lated into company policies for and 
against certain choices. The company 
may even have chosen a lessor. What 


if that lessor should slide up in price? 
The fair-price question never goes 
away. 

Conducting a good bidding com- 
petition will help you make a good 
choice. Besides, it can be a lot of fun. 


Request for Proposals 


The Request for proposals (RFP) is 
a formal document that defines for 
your company and for the competing 
bidders conditions that must be met 
if a proposal is to be considered. Each 
point should be covered concisely 
and explicitly. The RFP will answer 
most questions bidders would other- 
wise have to telephone to ask. 

An RFP should consist of three or 
four parts: 

¢ A cover letter inviting the ad- 
dressees to bid. 

¢ Proposal specifications. Specifi- 
cations are the critical part of the RFP 
because they: establish a set of rules 
that can be used to accept or reject 
proposals. They also state certain ba- 
sic requirements or limitations to 
what your company will accept. A 
good set of specifications might in- 
clude: 

O Requirements (lease terms 
under consideration, renewal and 
purchase options desired). 

O Bidder requirements (full dis- 
closure of principals to be required). 
O Financial requirements (fi- 
nancial statements, invoice and pay- 
ment time allowances). 

1) Negotiation requirements 
(one negotiator for the lessor). 

O) Equipment information 
(equipment list and _ installation 
schedule, lessor commitment to fi- 
nance upgrades, planned mainte- 
nance arrangement). 

O) Submission of proposals 
(sealed bids with cover letter re- 
quested, submission deadline and 
proposal opening date). . 

0) Lessee’s right to withdraw or 
reject all bids. 

e A price proposal form. A price 
proposal form helps ensure there 
will be no misunderstanding about 
the proposed monthly rents. It 
should summarize the equipment to 
be leased and its new purchase price 
if it is being acquired from the manu- 
facturer. Most important, the form 
should call for the bidder to state the 
rent in dollars per month and to 
specify what ITC treatment goes 
with each rental figure. 

¢ A manufacturer’s price quota- 
tion for purchase of the computer 
may also be appropriate. 





Bidder’s List 


A bidder’s list is nothing more nor 
less than a list of potential lessors 
and agents to whom RFP packages 
will be sent. As a bare minimum, it 
should contain no fewer than three 
names; six is a more practical mini- 
mum because some addressees may 
not respond. Your aim is to obtain at 
least three competitive, responsible 
proposals. 

If you are new to leasing, be care- 
ful not to send out too many RFPs; it 
is too easy to become saturated and 
confused if you get too many propos- 
als. After you’ve had some experi- 
ence, 10 proposals is a reasonable 
number to evaluate, and 12 to 15 
names becomes a good number. 


The bidder selection process be- 
gins with opening bids and examin- 
ing each proposal for responsiveness 
to the RFP and specifications. Each 
proposal should be required to meet 
some minimum standard of compli- 
ance with all terms of your specifica- 
tions before you evaluate it for eco- 
mical impact. 

Economic impact is commonly 
measured in terms of cash flow and/ 
or present value cost to the company 
(the cash flow discounted to the pre- 
sent at the company’s cost of money). 
Economic impact can also be mea- 
sured by net income or by contribu- 
tion to retained earnings, but these 
are really financial rather than eco- 
nomic measures. 


Lease Rate Expectations 


At any given time, in any given 
marketplace, there is a fair price fora 
computer lease. You want to get the 
best lease rate that is at the low end 
of the prevailing fair price range. 
This is a good reason for holding a 
competition, which will tell you 
what a fair price is. How low a price 
you can get depends not only on 
competitive influences, but also on 
the kind of contract you go after. The 
following list rates types of contracts: 

¢ Short-term rent from the manu- 
facturer (most expensive). 

e Lease from the manufacturer 
(next most expensive, about 15% to 
20% less than renting). 

¢ Short-term third-party operat- 
ing lease (25% to 30% below renting 
from the manufacturer and 10% to 
15% below the manufacturer’s lease). 

e Third-party leveraged full 
payout leases (lowest cost, approxi- 
mately 40% to 60% below manufac- 
turer rent and 30% to 40% below 
manufacturer lease). 

* Nonleveraged full payout leases 
(can easily cost as much as 20% to 
25% more than leveraged leases). 


WINNING BIDDER 


Pick a bidder with whom you feel 
quite comfortable doing business. 
You must live with the deal, so make 
sure you are comfortable with the se- 
lection, both personally and as a rep- 
resentative of your company. Other 
general qualifications of a suitable, 
successful bidder are that the leasing 
company have the financial re- 
sources necessary to complete the 
contract and that they be technically 
competent, financially responsible 
and reasonable to deal with. 

Your initial selection should be 
only tentative. Although the specifi- 
cations should have informed all 
bidders that they must be willing to 
negotiate, no way exists to test the 
degree of that willingness short of 
entering negotiation itself. There- 
fore, when you first notify your se- 
lected winner, be sure to stress the 
need to reach agreement on contract 
terms before the contract will actual- 
ly be closed. 


ECONOMIC RECOVERY ACT 


On Aug. 13, 1981, so-called “Safe 
Harbor” rules for classifying leases 
as true leases for tax purposes were 
signed into law as the Economic Re- 
covery Act of 1981 (Erta). 

One of the stated purpeses of Erta 
was to decrease business tax liabil- 
ities. This was accomplished by in- 
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Office automation forgot. 


You're a business professional, an engineer, a sales analyst, a lawyer, a 
researcher. These days it seems there’s an office machine helping everyone 
but you. Secretaries Note their oe and copiers. The boss has some 
sort of computer. And you're still churning out reports, proposals, presenta- 
tions and more, with your trusty pencil and pad and lots as work. 

Rest assured Xerox is bringing help. It’s called gag 
the Xerox 8010 Information System. And with it | 
you can create a document in a totally 
unique way. You can choose the style and 


size of the typeface. Design an astounding | Ne - 

variety of forms, charts and gra hs. Dis- | 

play complicated formulas. And, of —_ 

course, call up stored information, add to —am€* — 

it, rearrange it and create new informa- ss 6 NR. 3 
. ; 3 Lb! 

tion. You do all this on a screen before any- < 

thing is put on paper. You can even send it electronically to others 

for their input and approvals. 

Once you're satisfied with what you’ve created, it can be printed 
exactly the way it appears on the screen with one of Xerox’ electronic 
printers. 

Xerox hasn’t forgotten the people you work with, either. To help them 
keep up with all your newly found productivity, we offer a full line of 
machines that work alone or with your 8010 as part of an Ethernet network. 
The Xerox 820 Personal Computer uses hundreds of CP/M® based pro- 
grams to help managers and executives handle planning, budgets, — 

ing and more. The Xerox Memorywriter helps 

,_ ae . secretaries turn out letter-perfect letters with new 

j ease and speed. And the a 860 Information 
Processor is a workhorse when it comes to help- 
ing typists with floods of information. 
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No one else offers your company such a complete range of office ma- 
chines that can be used individually or as part of a total ioebraaian net- 
work. ‘Today and tomorrow. For more lesion, write to Xerox, PO. 
Box 470065, Dallas, Texas 75247. 


So if you’d like your work to be more memorable, remember Xerox. 


XEROX 





CP/M? is a registered trademark of Digital Research, Inc XEROX®, 8010, 820 and 860 are trademarks of XEROX CORPORATION 


Xerox remembers the people 
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Intelligent 
Leasing 


creasing the tax benefits at- 
tributable to accelerated de- 
preciation and ITC for all as- 
sets acquired after 1980. 
Under the accelerated cost 
recovery system (ACRS), use- 
ful life for tax purposes was 
reduced to five years for 
most equipment, including 
computers. 

Two real changes were 
made to the ITC rules: The 
maximum 10% ITC is avail- 
able for five-year and longer 
useful tax life (formerly sev- 
en years) and ITC is now 
vested at the rate of 2% per 
year (formerly 3.33% each at 
three, five and seven years). 
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Graphic courtesy of Abt Computer Graphic Corp. 


Four minutes ago * 
it was just an image * 
on your computer. 


A second stated purpose 
of Erta was to increase the 
usefulness of tax benefits by 
allowing them to be sold. A 
new category of true lease 
was created to treat the lessor 
as the owner of an asset for 
claiming all or some of the 
tax benefits of ownership, 
but without necessarily be- 
coming the legal owner in 
fact. 

Safe Harbor permits true 
lease treatment of transac- 
tions that are designed for 
selling only tax benefits but 
not the assets, using lease 
formats to fit into the new 
rules. In effect, the rules for 


these transactions are very 
nonrestrictive, and they are 
classified as true leases be- 
cause the lessor and lessee 
say they are true leases. 

This is quite a contrast 
with previous tax law, under 
which classification depend- 
ed on conformity with fairly 
restrictive rules. A more 
drastic change is hard to 
imagine. 

The requirement that les- 
sor and lessee affirmatively 
declare their intentions to 
treat a transaction as a lease 
seems to be the cornerstone 
rule permitting Safe Harbor 
true lease classification. Oth- 


Introducing 
Polaroid’s 

Instant Overhead 
Transparency 


Now you can make a 


high quality color 
transparency of the image on 
your CRT in just four minutes. 
With Polaroid’s new 
Colorgraph 8x10 instant 
overhead transparency. 


Not only does it let you 


deliver lots of data quickly 
and concisely. It lets your 
audience digest it the same 
way. All of which makes your 
presentation more productive 
and impressive. 


And when the 


presentation is impressive, so 


is the presenter. 


Should you desire the 


same type of management 


communication tool for small 
group meetings, our 8x10 


instant color print is ideal. 


And our 4x5 and 3% x 3% 


inch color print formats are 
advantageous for records, 


correspondence and proposals. 


The cameras that 
produce our instant overhead 
color transparencies and hard 
copy are compatible with 
many color display systems 
and terminals. 

For information call us 
toll-free from anywhere in the 
continental U'S.: 800-225-1618. 
(In Massachusetts call collect: 
617-547-5177.) 

And the next time you 
prepare for a meeting, you'll 

be able to make a 
transparency or color 
print when you 

really need it. 
Right up to the 
. last minute. 


POLAROID 


er rule changes are also loos- 
ening the bonds, though not 
so much. 

Under the Erta rules, a 
lease can be structured for 
the lessor to: 

* Pay the lessee a fraction 
of the purchase price of the 
computer. 

¢ Borrow the rest of the 
purchase price from the les- 
see. 

¢ Claim the ITC and other 
tax benefits of ownership. 

¢ Lease the equipment to 
the lessee for a rent that ex- 
actly equals the loan amorti- 
zation payment, so that no 
money changes hands 
month by month. 

¢ Sell the equipment back 
to the lessee for $1 at the end 
of the lease. 


Incompatibility 
With Fasb No. 13 


By allowing bargain pur- 
chase options and lessee con- 
tributions to financing, the 
Erta Safe Harbor rules are 
clearly incompatible with 
Fasb No. 13 rules for operat- 
ing lease classification. How- 
ever, Erta also allows the les- 
sor and lessee to avail 
themselves of the previous 
rules for classifying leases 
for tax purposes if they pre- 
fer. 

Erta is a significant change 
from past tax rules and is so 
different from financial ac- 
counting rules that it is hard 
to know what its impact will 
be. The best present bet is 
that there will be two groups 
of lessees existing side by 
side, depending on the indi- 
vidual circumstances of each 
transaction: One, leases that 
conform to pre-1981 tax law 
and Fasb No. 13 rules for 
classifying leases as operat- 
ing leases for financial ac- 
counting and reporting pur- 
poses, and, two, leases that 
take advantage of the Erta 
Safe Harbor in situations that 
make the cash-flow advan- 
tages of tax benefits far out- 
weigh any financial account- 
ing and reporting 
advantages of ~ operating 
lease status under Fasb No. 
13 rules. Except for differ- 
ences in the numbers and 
parties involved, the two 
groups can be expected to re- 
semble each other far more 
than they differ. 

Erta will have no effect on 
the most important facts 
about computer leasing: A 
lease will still be a lease, and 
lessees will still have to be- 
come knowledgeable in or- 
der to protect their interests 
properly. @ } 


Beers is a staff manager at 
New York Telephone Co. This 
article has been adapted from his 
book, Computer Leasing, © 
Copyright 1982, to be published 
this month by Lifetime Learning 
Publications, Belmont, Calif. 
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NEW WAVE 


IN BUSINESS GRAPHICS 


Business graphics today is in a position similar to that of word pro- 
cessing in the late 1960s — with one key difference. Word proces- 
sors evolved from similar appearing devices, whereas the new busi- 
ness graphics systems necessitate merging computer graphics 
technology with established graphic arts techniques. Graphics il- 
lustration must move from brushes, pencils and mechanicals to a 
keyboard, stylus and video display — a transition much more diffi- 
cult than the move from a typewriter to a word processor. 

Two distinct functions — financial reporting and graphic arts 
— merged to form business graphics. Traditionally, data for finan- 
cial reporting was gathered manually, but data processing has ma- 
tured to the point where computer reporting is routinely available 
to small and large businesses. In fact, financial reporting is no longer 
limited merely to stating past results; financial managers now use 


By Robert Varga 
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modeling systems to analyze 
past performance and to pro- 
duce forecasts that can be 
merged with budgeted and 
existing information. 

The growing complexity 
of business led to the devel- 
opment of today’s query sys- 
tems and report generators, 
which tap into extensive data 
bases, thus creating a new set 
of problems. Decision mak- 
ers were deluged with vol- 
umes of printouts represent- 
ing endless recaps, forecasts 
and analyses — in short, pa- 
per proliferation. Something 
had to be done to make the 
information more digestible. 


New Wave 
In Business 
Graphics 
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Computer graphics repre- 
sentations were an obvious 
answer. In the past — and 
even now — most business 
charts were prepared man- 
ually; illustrations were 
drawn and pasted up into 
mechanicals in the form of 
graphs and charts represent- 
ing financial and _ strategic 
information. Even _ today, 
large corporations have chart 
rooms where hundreds of 
charts are prepared manually 
and tacked on the walls for 
review. 

From such charts and 
graphs, a noticeable trend 
emerged: Graphics designers 
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tended to follow proven for- 
mulas. Preferred chart stan- 
dards were defined and pub- 
lished, and the only 
difference from one report 
period to the next was the ac- 
tual data. For financial man- 
agers producing recurring 
reports, there was a need to 
standardize the format. The 
next logical step, then, was to 
develop the capability to cre- 
ate these charts by means of 
computers. Libraries of chart 
formats could then be gener- 
ated and saved for later use. 
Individual formats could be 
recalled to create updated 
charts and graphs from in- 
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formation in the data base. 
In this oversimplified con- 
text, business. computer 
graphics was born and has 
emerged as a cost-effective 
solution to generating re- 
ports and _ presentations. 
(Cost-justification for a 
$50,000 slide-generating sys- 
tem begins at approximately 
100 slides per month. In vol- 
ume, actual slide costs may 
be as low as $10.) The re- 
mainder of the decade will 
show if the market grows in 
the same manner as word 
processing did in the 1970s. 


Emerging Marketplace 


Purchasers of business 
graphics systems — corpora- 
tions, financial institutions, 
service bureaus and individ- 
uals — have something in 
common: the conviction to 
use charts in reports and pre- 
sentations and the commit- 
ment to automate procedures 
for chart creation and pro- 
duction. 

Many users also have a 
technical commonality. They 
are knowledgeable about 
their requirements and the 
technology needed to meet 
them. They often have a con- 
versant knowledge of com- 
puter graphics. Some have 
built their own _ business 
graphics systems by integrat- 
ing hardware and software 
from independent suppliers. 
Others have acquired hard- 
ware and developed soft- 
ware on their own. In these 
instances, end-user acquisi- 
tions may be _ technically 
intensive and time-consum- 
ing; if this remains so, it will 
limit the rate at which the 
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market can grow. 

In another expanding part 
of the market, users are pur- 
chasing turnkey systems and 
relying entirely on one 
source for all parts of the 
graphics system. Many be- 
lieve a volume market will 
emerge when such turnkey 
vendors can successfully tar- 
get their products to have 
broad appeal to the nontech- 
nical end user. In this do- 
main, issues of which micro- 
processor or what operating 
system to select will fade. In- 
stead, users that need a chart- 
making system will want to 
know more about how the 
system will integrate with 
staff skills and office work 
flow and how it will meet 
productivity and quality 
standards. 

An analogy to word pro- 
cessing is helpful at this 
point. Typical purchasers 
and operators know little 
about internal machine ar- 
chitecture, but they do want 
to know about the number of 
text lines that will fit on a 
screen, edit capabilities, 
print options, training pro- 
grams and vendor policies 
on emergency calls. Most 
vendors still have a long way 
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INTRODUCING 


THE DAA 
CON ECTION. 


The final link to complete computer graphics 
DISSPLA" device Independence 1969; design 
flexibility 1974; TELLA-GRAF" ease of use 1978; 
graphic-artist quality 1980; CUECHART, 1982 


Now, ISSCO-quality graphics enters the mainstream 
of data processing with THE DATA CONNECTION— 
Q TELLA-GRAF graphics-software link that provides 
both easy access to data and data manipulation 
for graphic presentation. 


THE DATA CONNECTION and TELL-A-GRAF 


With THE DATA CONNECTION you can: 

@ Connect ISSCO graphics to all data, wherever 
it may be stored. 

™@ Select appropriate data; exclude what is irrelevant. 
@ Extract data from both standard and 
non-standard files. 

® Read tabular data from printer reports stored 
in any format. 

B Accept data from application programs at 
data-generation time. 

@ Arrange data for maximum graphics impact. 
combine the industry's most advanced @ Organize, accumulate, summarize, tabulate. 
presentation-graphics software with direct paths to @ Perform mathematical analysis for decision 
virtually all business and scientific data sources— support. ; ci fi 

for display in graphics format for fast @ Edit, store, retrieve and periodically update. 
understanding, better decision making, Shouldn't you have complete computer 

and maximum impact. graphics? Call or write ISSCO—the industry leader 
in graphics software for more than a decade. 
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to go if they hope to experience a 
volume market in business graphics 
similar to that of word processing. 

Part of the problem is the com- 
plexity in the market and the exten- 
sive resources required to support 
any single segment of it adequately. 
In fact, the term business graphics 
can mean different things, encom- 
passing two main functions: chart 
composition and edit, and financial 
data base review. These are common- 
ly referred to as presentation systems 
and decision support systems (DSS). 

Software vendors and systems in- 
tegrators typically have emphasized 
one of these functions to the exclu- 
sion of the other. The reason is relat- 
ed to another dimension in the user 
equation — each user has his own 
style standard for graphics form and 
content. Every corporation has 
unique reporting requirements that 
may or may not follow good graphic 
arts precepts. This may be the case at 
divisional, departmental and indi- 
vidual levels within a company. 

Also, graphic arts service bureaus 
serve both large and small compa- 
nies and must satisfy the broad re- 
quirements of their entire customer 
base. The net effect is that a presenta- 
tion system or a DSS must be either 
custom-designed or sufficiently flex- 
ible and comprehensive to accommo- 
date the wide range of user needs. 

How then does one decide which 
computer graphics system is the 
right one? Carefully! There are user 
needs, and there are vendor solu- 
tions. In the best of situations, the 
two are on common footing. 

System functionality is a major 
consideration when purchasing a 
computer graphics system. Aside 
from that, vendor battle lines in the 
current marketplace are drawn be- 
tween business graphics systems that 
are centralized (shared by a number 
of users) and those that are dedicated 
to individual users. To the suppliers, 
the issues are system architecture 
and sales; to the users, unit cost per 
workstation, capability and produc- 
tivity. 

All computer graphics systems 
have the same elements: display 
monitor, keyboard (or other input 
device), central processor, graphics 
processor, graphics software and out- 
put devices. In a centralized system, 
expensive resources — the CPU, 
graphics application software, mass 
storage and output devices — can be 
shared by a number of users who 
communicate to the central CPU 
(and these resources) via a low-cost 
graphics terminal. 

Although capital outlay for this 
concept is high, it can be justified by 
amortizing costs over a large user 
base. Most often, the processor (a 
mainframe or minicomputer) is al- 
ready in place, making the incremen- 
tal decision for graphics easier. As 
the number of users increases, how- 
ever, competition for these resources 
reduces human productivity. 

By contrast, a dedicated (some- 
times called stand-alone) graphics 
system puts all the resources locally 
at one user’s disposal. All things be- 
ing equal, this architecture would 
appear to offer more in the way of 
user productivity. This is not the case 
— yet. 

Mainframe computers have been 





around longer; business graphics 
software had its origins and reached 
maturity on mainframes. The best- 
known business applications pack- 
age for mainframes has survived 
well over five years of change in 
vendor hardware and has been in- 
stalled in more than 1,000 sites. 
There is nothing comparable in dedi- 
cated business graphics systems. 

The reason for such longevity, ac- 
cording to some suppliers, is a soft- 
ware design philosophy that makes 
the software product relatively im- 
mune to hardware changes (these are 
referred to as device-independent 
packages). This is not so. The real 
reason for this longevity is that 
mainframe computer vendors have 
committed their support to common- 
ly used software languages, such as 
Fortran, and have reasonably main- 
tained compatibility among operat- 
ing systems that have evolved with 
their product lines. Moreover, main- 
frame computers deliver the comput- 
ing punch required for comprehen- 
sive business graphics systems. The 
net effect is stability — seen by users 
as a significant advantage. 

Designers of dedicated graphics 
systems would do well to follow this 
lead. In contrast, 8-bit microproces- 
sor-based graphics systems appeared 
about five years ago. By the time rea- 
sonably capable business applica- 
tions packages began to be accepted, 
16-bit systems had appeared, com- 
plete with new operating systems 
and new language options. This mar- 
ket segment is viewed by many as 
“life in the fast lane.” 

Potential buyers often hedge 
against such change by opting for 
the centralized system concept or by 
waiting to see what technology will 
bring next year. The graphics tech- 
nology advances announced in re- 
cent months strongly suggest that 
the polarized options for dedicated 
and shared resources will dissolve in 
this decade. Terminal products are 
becoming more intelligent and will 
have the processing power that mini- 
computers have today. Dedicated 
graphics workstations will be config- 
ured as stand-alones or in networks 
to give the best of both worlds: local 
graphics processing power and 
shared resources within the network. 


User Profiles 


Business graphics systems today 
are hard pressed to meet the compre- 
hensive functional requirements of 
the marketplace. Meeting the opera- 
tional needs of the user is an entirely 
different domain, and this is where 
the term “user-friendly” enters — a 
phrase often heard in connection 
with the scores of hardware, soft- 
ware and turnkey systems in the cur- 
rent market. They can’t all be friend- 
ly; someone is exaggerating. In most 
cases, it is probably more accurate to 
use the term “user-tolerant.” 

User-friendly means different 
things to different people. To some, 
it means conversing with the com- 
puter: 

Computer: Hello. My name is Fred, 
what's yours? 

Designer: Hello. My name is Bob. 

Computer: Hi Bob, what do you 
want? 

Designer: I want to make a pie chart. 
To others it means cryptic com- 
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mands using a home-grown graphics 
language: 

O P4; R100; X300, Y200; 10, 20, 30, 
40; R, GB, -Y (which means a pie 
chart with four segments; radius 100 
units, located at X=300, Y=200 pix- 
els; values: 10, 20, 30, 40; colors red, 
green, blue, yellow, explode the yel- 
low segment). 

In reality, user-friendliness ad- 
dresses the operating procedures of 
the user. It concerns the work to be 
done and the skills of the person do- 
ing it. It is an amalgamation of 
knowledge that merges procedures, 
job culture and human factors. For 
example, in a business graphics com- 
position/edit system, the interaction 
should be point and see, not read and 
type. It should have cut-and-paste 
features and should use colors for vi- 
sual cues, messages for status, errors 
and help. It is predictable, follows 
consistent logical rules with similar- 
appearing operations and is func- 
tionally comprehensive. It does not 
outthink the designer by imposing 
artificial, albeit logically appealing, 
ruies. It is interactive and responsive 
and encourages the natural trial-and- 
error process typical of graphics de- 
sign. 

In designing or purchasing a busi- 
ness graphics system, two types of 
users with two different needs must 
be considered: the person preparing 
the graphics and the person present- 
ing them. Whether the system is for 
graphics design and edit or for deci- 
sion support, both users play a role. 

The preparer is involved in the 
creation of original graphics. (In pre- 
sentation graphics, this is the entire 
job.) The preparer is the focal point 
of the user-friendly design. Because 


structural. 


costly interruptions. 
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BOTTOM LINE UP 


It may come as a surprise, but there is no need to 
sacrifice quality to economy, when designing or 
constructing a computer center. 

For the past 30 years, DP Facilities, Inc., has been 
building and modernizing this country’s data 
facilities ahead of schedule and under budget. 
Result to date: Over 600 computer centers engi- 
neered for excellence, constructed with quality. 

We offer a unique performance package for 
all your needs: architectural, mechanical, and 


We can construct a building. Alter an existing 
floor. Or expand your present facilities. Working 
over, around, or under you, so you don’t suffer 


If you are planning a new or modernized data 
center, please call or write, to arrange a meeting 
about your project. In confidence, of course. 


(212) 674-8600 


DP FACILITIES INC., NATIONAL 
250 Park Ave. So., New York, N.Y. 10016 


In a business 
graphics 
composition/edit 
system, the 
interaction should 
be point and see, 
not read and type. 
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the driving forces in many compa- 
nies may originate from a number of 
sources, such as corporate DP, fi- 
nance or graphics services depart- 
ments, today’s preparer comes from 
many diverse job backgrounds. This 
explains why there are so many dif- 
ferent opinions about the proper 
user interface. It also points out the 
challenge of implementing an effec- 
tive user interface. 

At present, the influence of a 
graphics artist or illustrator is essen- 
tial for layout and design, color selec- 
tion, choice of fonts, font size and so 
on. An illustrator is trained to put to- 
gether these factors to get purposeful 
and appealing charts — something 
the typical manager or clerical per- 
son may have difficulty doing. 

Moreover, use of an illustrator is 
an efficient application of skills. 
With some dedicated systems, a 
“camera-ready” chart can be de- 
signed in about three minutes. Most 
of the time, however, the color com- 
binations, fonts and general layout 
need to be fine tuned. An inexperi- 
enced person can spend an hour or 
more making adjustments that lead 
to better — but often still question- 
able — design. 

To illustrate the point on color se- 
lection alone, consider a man whose 
wardrobe consists of slacks in 64 
shades, shirts in 64 shades, ties in 64 
shades, 64 pairs of shoes and so on. If 
he had to decide exactly what combi- 
nations to wear each morning, he 
would never get to work. How does 
he cross the hurdle? He uses the ex- 
pertise of a clothing salesperson to 
help select combinations 

In future, the role of the illustrator 
will be to develop preformatted 
charts that clerical and managerial 
people, unfamiliar with design tech- 
niques, can use to generate graphics. 
Today, a number of systems exist that 
accommodate this operation. 

The second type of user, the pre- 
senter, works with the output of the 
graphics system: film, paper or video 
image. If the preparer drives the in- 
terface design in a _ presentation 
graphics system, the presenter deter- 
mines the functionality and compre- 
hensiveness of the system. For exam- 
ple, a financial manager typically is 
interested in line or bar charts; for 
trends and projections, some statisti- 
cal capability is desired. A marketing 
manager who wants to know market- 
share information might emphasize 
the use of pie charts. Project manage- 
ment needs milestone charts and 
flow diagrams. 

In a DSS, the presenter determines 
the interface design as well. These 
systems emphasize data access and 
display. They are used by managers, 
so the skills and training required to 
utilize the system are quite different 
from those needed for a composition 
station. The hardware may also be 
quite different. Touch-screen selec- 
tion may be used instead of key- 
boards and so on. 

Each of the two user types may 
possess entirely different skills and 
responsibilities. If a business graph- 
ics system is designed only to meet 
functional requirements, but ignores 
the user, it has solved only half a 
problem — the easier half. 

Business graphics systems are 
used at three levels — design, pro- 


New Wave Color Hard Copy 


All computer graphics systems 
offer a “soft” image stored in 
memory. This image can be pre- 
viewed, modified or manipulated 
on the color monitor. 

But to get that image converted 
to a paper for a report or to a slide 
for projection in a conference 
room screen is another matter. 

Plain paper, which is reproduc- 
ible, may suffice for a written re- 
port distributed in quantity. How- 
ever, there is a great deal of color 
loss. If you need hard copy with 
full color saturation, only a photo- 
graphic system will suffice. 

As graphics terminals attain 
more color capability — up to per- 
haps 4,096 individual colors — 
only photographic systems can re- 
create and differentiate subtle 
changes in hue, intensity and sat- 
uration. And to produce 35mm 
slides directly, the photographic 
method is the only technology 
available. 

One of the early photographic 


duction and review; each requires 
different types of hardware. At the 
design level, graphics are composed, 
edited, stored and retrieved. Data 
may be accessed and reviewed with 
previously designed charts for pre- 
screening. Hardware requirements 
include a display screen, an input de- 
vice (keyboard, cursor, monitoring 
device and so on) and mass storage. 

At the production level, charts are 
merged with data and captured as 
hard copy on film, transparencies, 
paper or videotape. The production 
station may be the same as the com- 
position station, but would include 
other hardware such as film record- 
ers, printers, video encoders and tape 
recorders (see article above). 

Review-level operations include 
decision support and boardroom- 
type presentations. The hardware 
may include much of that used for 
chart composition and may also fea- 
ture touch-screen displays or voice 
input for chart selection. 

Raster-scan technology is emerg- 
ing as the leading display technol- 
ogy in computer graphics; for busi- 
ness graphics applications, it is the 
leader. Raster-based devices offer 
full color, low-to-high resolution 
and design flexibility. In a raster sys- 
tem, images are stored digitally in 
semiconductor memory, which is 
scanned every one-thirtieth or one- 
sixtieth of a second to refresh the 
screen image. As semiconductor 
memory costs have dropped, raster- 
based displays have become a very 
affordable display solution. 

Screen resolution is a term that re- 
fers to the number of individual 
points on the screen that make up an 
image. These are referred to as pixels, 
or picture elements. Screen resolu- 
tion has a direct bearing on picture 
quality and the amount of informa- 
tion that can be displayed. Medium- 
resolution systems (640 by 480 pix- 
els) should be the starting point for 
all but the simplest business graphics 
needs. They are quite adequate for 
chart design and review. There are 


systems, introduced three to four 
years ago, cost $15,000 to $20,000. 
(Actually, these systems created a 
color-enhanced _ black-and-white 
image.) Shortly thereafter, prices 
dropped 25%. Most recently, Po- 
laroid introduced a system to 
make 8- by 10-in. prints or trans- 
parencies for $6,000. However, 
there is still room for greater price 
reductions and performance en- 
hancements as well. 

One of the latest systems is a 
computer camera from Celtic 
Technology, Inc., the VFR-2000. 
It was designed to operate with 
most computer graphics systems 
and is connected by three or four 
standard BNC connector cables. 
Film advance and rewind is com- 
pletely automatic; there are no ad- 
justments or controls the operator 
has to fiddle with. The 35mm film 
cassette is loaded into the front- 
end and, once exposed, developed 
like any other film. Best of all, the 
price is $2,495. 


trends toward higher resolution sys- 
tems (1,024 by 768 and 1,280 by 
1,024), but the available screen size, 
19 inches, can be overwhelming for 
operations such as chart design. 
(Imagine viewing a TV with your 
face 18 to 24 inches from a 19-in. di- 
agonal tube.) However, higher reso- 
lution systems are nice for simulta- 
neous chart display and operating 
menus. 

There are also trends at the resolu- 
tion spectrum’s low end. Here, main- 
frame software systems with prefor- 
matted charts enable low-resolution 
terminals and personal computers to 
generate primitive graphics, which 
are then transmitted to the main- 
frame, redrawn at higher resolution 
and captured on a video film record- 
er. 

The most useful display system for 
business graphics applications may 
be pixel-addressable graphics, as op- 
posed to character graphics. In a 
pixel-addressable system, the color 
of each position on the screen can be 
controlled. Characters, lines and sol- 
id areas can be drawn and positioned 
anywhere on the screen and colored. 
In contrast, character graphics sys- 
tems permit color control over a 
block of pixels. This effectively re- 
duces screen resolution and detracts 
from the information content and 
picture quality. 

The keyboard is the most common 
device for entering data into the 
graphics system. For the graphics de- 
signer, a combination of the key- 
board and a mouse, stylus or puck 
(the latter two used with a graphics 
tablet) offers an efficient means to 
interact with the display screen im- 
age. The keyboard is used for text 
and fine positioning of chart fea- 
tures, and the mouse, stylus or puck 
is used for coarse positioning — se- 
lecting menus or pointing to chart 
features. Touch pads are also used in 
this fashion, but require light finger 
movements over a small (4-in. by 4- 
in.) surface. 

Two relatively new input devices 
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For a computer to be really personal, it’s got to 
work the way you work. And solve your kinds 
of problems. 

Obviously, no one computer can do it all. 

So we created six different series of per- 
sonal computers — ranging from pocket-sized 
to super-powered—with an equally diverse 
list of features. 

Today, we're introducing three new com- 
puters to the line. 

So now, you can choose a computer 
that’s not only “personal” by our defini- 
tion... but by yours. 


Fast answers 

for decision-makers. 
Now, managers can get the information 
they need, whenever they want it. Just 
the way they'd like it: words, numbers 
or graphics. From a computer that sits 
on a desk... without taking it over. 

It’s Hewlett Packard’s new Series 
100, Model 120. 

Take a good look at the Model 120. 
It has a special tilt-swivel base that lets 
you adjust the computer to your eye 
level. And a super-clear, easy-to-read 
display. It has special function keys to 
help guide you through the program. 
And something else you shouldn't over- 
look: HP-IB. The interface bus that 
allows you to hook-up printers and 
plotters to the computer as easily as 
you plug the computer into your wall. 

Now, take a look inside the Model 
120. You'll find the software every 
decision-maker needs. A powerful data- 
base management system...WordStar*® 
word processing...and VisiCalc® the 


electronic spreadsheet. But unlike some other 
personal computers, it takes just one keystroke 
to give commands — instead of two or three. 
That saves you a lot of time. ..and frustration. 


The best of both worlds 
for scientists and engineers. 
As a scientist, designer or engineer, you’ve 
always had two choices. Big power...or per- 

sonal size. Not both. 


Now, you can have a computer that’s power- 
ful enough to handle design, computation and 
testing. And small enough to fit on your lab 
bench or desk—along with everything else 
you've got on it. 

It’s HP’s new Series 200, Model 16. 

The Model 16 has the power, memory 
and graphics capabilities you’ve asked for. (8 
MHz, MC68000 micro-processor. 16/32 bit 
architecture. Memory expandable up to 768K 
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werful enough for engineers. 
office anywhere you go. 


bytes. 300 x 400 pixel screen resolution.) 

And it also has some extra features you 
probably wouldn’t expect. There are three lan- 
guages to choose from—enhanced BASIC, 
compiled Pascal and HPL. And a comprehen- 
sive library of software packages to go with 
them. We built HP-IB and RS232 interfaces 
into the machine. (So you can attach periph- 
erals or instruments without adding I/O 
cards.) And we even included a special rotary 
control knob that lets you adjust instruments 
or control motor speeds the same way you’d 
tune in a radio station. 
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Portable power for 
the professional on the move. 


If you spend as much time out of your office 
as in it, you’d probably like a way to take your 
office with you. And now you can— with HP’s 
Series 70, Model 75. It’s a powerful, battery- 
driven computer that fits in your briefcase. 

With its typewriter-like keyboard, 16K 
RAM (expandable to 24K) and 48K ROM, the 
HP-75 acts like a full-size desktop computer. 
But it’s just a little larger than an airline ticket 
folder. And it weighs only 26 ounces. 

What can 
such a small 
machine do? 
Investment or 
financial anal- 
ysis. Real 
estate. Statis- 
tics. It can man- 
age files. Write 
memos. Keep 
track of your 
appointments 
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and scientists. 


The Model 16. 


The no-compromise 
choice for engineers 


...and let you know when it’s time to go. In 
short, the HP-75 can do just about anything a 
full-size computer can do. Except it can do it 
while you're sitting on a plane. 

Back down on the ground, you can use 
the HP-75’s HP-IL interface to hook-up a 
video monitor, TV screen, printer or plotter. 

You'll be glad to know that the HP-75’s 
price tag is easy-to-take, too. The basic pack- 
age comes in at under $1,000* 


The right tool for the job. 


The rest of the Hewlett-Packard family of 
individual computers includes pocket-sized 
professional calculators, powerful hand-held 
computers, portable computers and personal 
office computers. Each has its own special 
features and focus. 

For a closer look at HP’s personal com- 
puters, and a copy of our 20-page book, 
Choosing The Right Tool for the Job, visit your 
local Hewlett-Packard sales office or author- 
ized HP computer dealer. Call 800-547-3400 
(in Alaska, Hawaii or Oregon 503-758-1010) 
for the location nearest you. 


*U.S. list price 
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VordStar* is a registered trademark of MicroPro Int. _ 
\ VigiCalc® is a registered trademark of VisiCorp. 
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are touch screens and voice-input 
systems. Touch screens, where the 
user actually touches the screen to 
interact with the display, are not 
practical for design stations because 
constant reaching for the CRT screen 
can become tiring. They are better 
suited as review stations, where the 
user can call up data simply by 
touching options on the display. 
Here the user spends most of the 
time viewing the chart and less time 
selecting options. 

In voice-input systems, the user 
gives verbal instructions to the com- 
puter, which acts on them as though 
they were keyboard-activated in- 
structions. Although useful for pre- 
sentations, these systems are not well 
suited for graphics design. Most 
voice-input devices still rely on sin- 
gle-word utterances and therefore 
require a graphics language com- 
mand-driven system. Further, an op- 
erator using such a system probably 
would become hoarse by the time a 
few charts were designed. 

Hard-copy output is available in a 
variety of forms (photographs, 35mm 
slides, overhead transparencies, 
16mm film, printed paper and video- 
tape), each with its own place in the 
business graphics system. 

Film recorders appear to be the 
leading technology for producing 
quality-color hard copy. Some film 
recorders take the video signal direct 
from the system to produce a slide or 
transparency at the same resolution 
as the design screen. Others can take 
a digital representation of an image 
and redraw it at a higher resolution 
(for example, 4,000 by 4,000 points), 
producing studio-quality hard copy. 

Color transparencies represent an 
essential media for business presen- 
tations. Copy is available currently 
from “instant” 8 by 10 film exposed 
in commonly available video film re- 
corders. Each copy costs about $10. 
Production is awkward and not goof- 
proof, and it requires non-standard- 
size transparency frames. Other op- 
tions include the color laser printer. 

Paper color hard copy is available 
from impact, ink-jet, pen-plotter and 
laser printers. Impact and ink-jet 
printers do not produce colors true to 
the screen image, and they are slow 
— an 8 by 10 chart can take two to 
three minutes to print. Some, includ- 
ing the laser printers, are limited to 
eight colors, but other colors may be 
simulated with patterns that produce 


shading effects. The pen plotter is 
really a line-drawing device and is 
not well matched for producing solid 
colors from a raster display. Solid- 
color images are printable by laying 
down many lines, but the process is 
very slow. 

What is missing from these op- 
tions is a low-cost ($5,000), fast, qual- 
ity-color print system. Generating 
multiple copies for reports or presen- 
tation handouts can be a ludicrous 
proposition with most color printers. 
For example, consider producing 50 
copies of a report containing 20 color 
charts. The reproduction time for 
most color printers would be 50 
hours of continuous running. If you 
had a $30,000 laser printer, this time 
could be reduced by a factor of about 
five. 

While the world of raster-scan 
graphics is color, most reproduction 
equipment in the office is black and 
white. To get copies of charts in 
quantity, we must address the subject 
of black-and-white output. Although 
all printer systems support black- 
and-white hard copy, most systems 
integrators ignore the need to offer a 
black-and-white image option in 
their color graphics systems. Making 
black-and-white photocopies from 
color originals can be a risky proposi- 
tion because the various photocopy 


devices respond differently to color 


— some respond strongly to reds and 
yellows and most suppress blue to 
some degree. But from a black-and- 
white original, common office copi- 
ers can reproduce multiple copies 
cheaply. 

Videotape is often overlooked as a 
form of output. Useful in sales, mar- 
keting and advertising, videotape 
captures financial highlights for dis- 
semination to decision makers well 
in advance of the publication of a 
printed report. 

What does the future hold? Busi- 
ness computer graphics is here to 
stay. However, serving this growing 
market means more than just provid- 
ing hardware. The need is for total 
systems solutions that will meet the 
needs of both skilled and unskilled 
users and will help the artist, manag- 
er and computer operator make the 
transition to new technology as pain- 
less as possible. @ 


Varga is director of business graphics 
at Ramtek Corp. in Santa Clara, Calif. t 
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. Kodak Komstar 
microimage processor. 


The image of reliability. 


Why have more major corporations installed And, reliable because a Kodak Komstar 

Kodak Komstar microimage processors on- processor is up to six to eight times faster 

line than any other COM device? than an impact printer. That means you can 
Reliability. print, duplicate, and package a 1000-page 
Reliable, because the Kodak Komstar report in as little as 9 minutes. 

microimage processor is an on-line COM To find out more about the reliable 

that operates as a true computer peripheral. Kodak Komstar microimage processor and 
Reliable, because its software performs how it can save time and money in your 

all the necesary reformatting, initializing, DP operation, send the coupon. Better yet, 

and conversions of line-printer data to roll ask your Kodak representative for a 

film or fiche at the touch of a button. demonstration. 
Reliable, because its integrated mini 

computer controls and monitors all func- 

tions without operator 


involvement. 
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Eastman Kodak Company 
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Rochester, NY 14650 
716) 724-4877 
© Please send me more information about the Kodak 
Komstar microimage processor. 
O Please have a Kodak representative contact me 
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NCR’s new Interac- 
tive Virtual System 
software now leaps 
the formidable gap 
between batch sys- 
tem files and worksta- 
tions where transac- 
tions occur. It intro- 
duces greater facility 
into programming to 
make your hard 
pressed program- 
mers more productive 
than ever before. 


Common Syntax 

It's convenient. With 
IVS, you use the same 
syntax to address the 
system in both the 
interactive and batch 
modes. The System 
Command Language 
features and options 
provide access to the 
VRX operating soft- 
ware either way. A 
batch job may even 
be initiated from an 
interactive terminal. 


Interactive Program- 
ming and Debugging 
IVS provides powerful 
tools to increase pro- 
gramming productiv- 


ity. Three of the eight modules help the programmer to 
write, rework and debug programs directly, through an 


NCR makes 

Interactive Programming 
easier from 

start to finish 


WU 


interactive terminal. 
One can work through 
a complete program 
development cycle, 
from initiation to de- 
bugging, in a single 
session — interactive 
from start to finish. 


Security 

IVS cooperates only 
with prequalified peo- 
ple using a desig- 
nated terminal at the 
right time of day. It 
gives them access to 
specified commands 
and peripherals for 


, up toagiven length 


of time. And it may re- 
quire a delay between 
sign-on attempts. All 
based on manage- 
ment discretion. 


Get the Whole Story 
For more information 
on the Interactive 
Virtual System and 
the V-8500-II 

Data Processing 
Systems that make 

it work, just phone 
1-800-CALL-NCR. 
(From Ohio, call 
1-800-543-4470). 


Or write to Interactive Virtual Systems, NCR Corporation, 
Box 606, Dayton, Ohio 45401. 


DOL 


98 Years Experience 
in Business Systems 
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